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China’s coal consumption
drops for third year

New data suggests that China is moving further away from coal as a primary
energy source, a trend experts believe is unlikely to be reversed

[0 Feng Hao Tang Damin

New research reveals that China burned 4.7% less coal in
2016 than in the previous year, meaning that annual coal
consumption has dropped for the third consecutive year
since 2014.

The newly released data by the National Bureau of
Statistics raises hope that China is on track to reduce its
toxic air pollution and continue battling climate change.

Previously, China’s coal consumption dropped 2.9% and
3.7% year-on-year in 2014 and 2015, respectively, ending a
streak of rapid consecutive growth from 2000 to 2013.

The new data consolidates a view among energy sector
observers that China’s coal consumption already peaked
before 2014, much earlier than previous projections that
placed it between 2020 and 2040.

Disputed numbers

However, the 4.7% figure is itself disputed. Greenpeace said
the drop in the number of physical tonnes of coal burned

differs from actual energy units produced from coal burning,

which fell by merely 1.3% in 2016.

The difference can be attributed to either a major
improvement in coal quality or discrepancies in the data.
The 1.3% figure echoes a previous calculation by the China
Coal Industry Association in January 2017. However, no
doubt was cast on the fact that the weight of coal in the
energy mix dipped to 62% from 64% in 2015.

This means China stands a better chance of achieving
its objectives of keeping coal consumption at or below 4.1
billion tonnes, and of keeping the weight of coal in the
energy mix at no more than 58% by end of 2020, which are
embedded in the country’s 13th Five-Year Plan for energy.

Tim Gould, head of the Energy Supply Outlook Division
at the International Energy Agency, attributed the trend to
shifts in the main drivers of China’s economy, from energy-
intensive steel and cement manufacturing to light industry,
service sectors and transportation.

Transformation in the economic structure has also led
to increased energy efficiency. In 2016, China’s economy

grew 6.9% while total energy consumption grew only
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China’s coal production, consumption and share of the energy mix, 2009-2016
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1.4%, noted Xu Zhaoyuan, a researcher at the Development
Research Centre affiliated with China’s State Council.

Xu added that China’s economic growth seems to have
been significantly less attached to energy consumption since
2013, with average annual GDP growth calculated at 7.2%

and energy consumption hovering around 2%.

Possibility of a rebound

A closer look at the statistics reveals a U-shaped trend
occurring last year, as shown by a steady increase in
monthly coal consumption towards the end of 2016, said
Liu Qiang, secretary general of the Institute of Quantitative
and Technical Economics, part of the Chinese Academy of
Social Sciences.

This is due to a surge in government-led investment
into infrastructure construction aimed at reinvigorating the
sluggish economy, Liu added.

The effect was amplified by private capital rushing in in

response to the government initiative, noted Xu Zhaoyuan.

This adrenaline shot in infrastructure investment clashed
with the government’s ongoing campaign to shed excess
coal extraction capacity, which included capping the annual
operation time of coal mines. As a result, China increased
coal imports by 25% year-on-year in 2016 to fill the gap
between coal supply and demand.

However, experts told chinadialogue that a fundamental
rebound in coal consumption is unlikely.

Coal consumption is most likely to remain in slow
but steady decline, said Xu Zhaoyuan, considering that a
rebound in investment in energy-intensive industries would
be unexpected in the current economic climate.

This is due to the investment-led economic development
model reaching a deadlock, where infrastructure
construction is no longer seen as profitable as it once was,
noted Liu Qiang.

Both experts believe that China’s economy will see
even slower growth as the transformation continues, with
traditional industry struggling to survive while drivers of

sustainable new growth gradually emerge.

www.chinadialogue.org.cn o7
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Many industrial enterprises will find it hard to wean
themselves off cheap coal, but China’s diminishing
tolerance for pollution makes it impossible for coal to
regain significant ground, noted Xu.

The Beijing-Tianjin-Hebei region and the Pearl River
Delta region, both prioritised as part of the agenda to
reduce air pollution treatment, have been told by central

government to burn less coal in 2017.

Good news for climate

The new data bodes well for the climate. A Greenpeace
analysis indicates that 2016 could be the fourth year in a
row when China sees either zero growth or a decline in
CO2 emissions. Lauri Myllyvirta, senior coal campaigner
for Greenpeace East Asia, told the Associated Press that

China’s levelling carbon emissions have completely

revolutionised the prospects for bringing global emissions
and climate change under control.

Lin Bogiang, dean of the China Institute for Energy
Policy Studies at Xiamen University told chinadialogue
that “the decrease in China’s coal consumption in 2016 was
a result of a change in economic structure and an increase
in clean energy. In any case, China’s energy system will
continue to decarbonise and the share of coal in China’s

energy mix will shrink further.” =

Feng Hao is a researcher at chinadialogue.

Tang Damin is Beijing senior editor of chinadialogue.
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2017 set to be

a bleak year for coal

China cancelled many power projects in 2016

but the sector looks set to get squeezed further this year

Last year was the “year of cancelling coal” declared some
Chinese media outlets, but the latest coal power policies
suggest that 2017 is going to be even worse for the sector.

The first blow landed less than two weeks into the New
Year, when on January 13 a government letter started to
circulate among industry insiders about plans for coal power
expansion across the provinces.

The letter was issued from the National Energy
Administration’s (NEA) Electricity Department to the
development and reform authorities of at least eleven
provinces and autonomous regions.

The letter said that in accordance with the 13th Five-Year
Plan (2016-2020) coal power capacity must be reduced and
projects awaiting approval would be pushed back to 2021-
2025 for review.

Six large provinces in the north-west received the letter,
including Qinghai and Shaanxi, with the other five in central
and southern China. According to one coal industry website
similar letters were received in Sichuan in the south-west

and Liaoning in the north-east.

[ Feng Hao

Energy reform

In November 2016, the government published its national
level programme for developing the electricity sector in the
13th Five-Year Plan (FYP). It set a target for reducing the
proportion of coal-fired power in the overall energy mix to
55% by 2020, down from 59% in 2015.

To help achieve this, it placed a cap on coal power
capacity of 1,100 gigawatts. At the time, Han Shui, the
NEA’s chief engineer, announced that 150 gigawatts of
capacity would be cancelled or postponed during the period
up to 2021 to this support this effort.

News platform Caixin.com calculated that the latest order
will affect 101 projects that are already in planning and building
stages and that amount to investment of about 430 billion yuan
(US$62.5 billion) and a total capacity of 100 gigawatts.

The latest order follows an announcement in September
2016 by the NEA cancelling 15 projects, totalling 12.4
gigawatts, which were still awaiting construction approval

across nine provinces, including Jilin, Shanxi and Shandong.

e 11 «
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In less than four months China has cancelled coal projects
with the generation power equivalent to five Three Gorges
Dams. An unnamed official with the NEA’s Electricity
Department was quoted in the New Business Daily saying
that the cancellations have halved planned coal power

construction in the country.

Coal overcapacity

The outlook for new coal construction from 2020 looks
similarly bleak. Under the NEA’s early warning system,
designed to flag up financially risky coal investments, it is

almost impossible to get approval in a province where there

Fig. 1 Surplus coal capacity by province
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Fig. 3 NEA's coal shutdown policies
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is already a surplus of coal-fired power.

That system classifies provincial power grids based on
three criteria: profitability of coal power; the rate of utilisation
of existing capacity; and resource constraints (availability of
coal and water, and the degree of air pollution).

In 2016, 28 of 33 provincial level power grids were given
the highest red warning, triggering local governments to
delay the approval of new coal-fired generation.

The warning system itself arose out of an urgent notice
issued by the NEA and the National Development and
Reform Commission in March 2016, which stated that
provinces with electricity surpluses should not, in principle,
allow any new coal power construction.

Thirteen provinces were identified as having electricity
surpluses (see Fig. 1) and were ordered to halt new
approvals, while a further fifteen were ordered to halt

construction of projects that had already been approved.

Danger of industry-wide unprofitability

The new measures taken in January bring the total cancelled or
delayed coal capacity to 1,100 gigawatts. This suggests that the
risk of overcapacity was even graver than initially expected.

NEA data on China’s overall electricity consumption

published this month shows that coal-fired power plants
operated for an average of 4,165 hours in 2016, a fall of 199
hours year-on-year and a sign that the trend for electricity
consumption to decline continues.

The number of annual hours of operation is a good
indicator of how much power plants are being utilised.
Within the coal power industry it is generally held that a
figure of more than 5,500 hours means a region is short of
electricity and more investment is possible.

If the figure falls below 4,500 hours there is a surplus
and new capacity should not be built. If 5,500 hours is the
threshold at which coal-fired power becomes investable,
then China’s current coal capacity is already 25% too high.

Nur Bekri, head of the NEA, has said that the rapid
increase in coal-fired power construction in recent years has
made the risk of over-capacity more apparent.

“If development continues in this way in the coming years,
the coal-fired power sector will end up in the same situation as
the coal mining and steel sectors today,” said Nur.

Nur was blunt about the outlook for 2017: the scope for
expansion is only going to narrow, and there’s a risk of

industry-wide unprofitability. =

Feng Hao is a researcher at chinadialogue.

www.chinadialogue.org.cn  « 13



HRZEL Dim prospects for coal

Bt e i

20174 R E ATl 35 o B S H T,

BE SRR,

BRARER R, ERLE “BF 78" , BNESHILHHRERKE.

2

H 5 A AR s Ak 25
R RE LHE. AR RF B A
FAEZ P I E E b, 5 2016
F R, LBMHAE TR,
2017 SRR AT M) K TR A A
A& P & b, BURA 2R
421 5% AT B F AL, LT
WA AT P R AR E KA o

thhaHE (U RERR “eh™) : @
B A 08 B A 89 R O 4 5k
BRERAA M T W, 23k
SR, mERIAR K EH R A
. AR B R T 60 R
BAe AT 72

BT CURERR U7« Ebs
Il P9 AR TEHL A 22 SR T A5 o
3 RAEA Ja — B = AbAE T 5 341,
AN IR A SR IR R FEE S e o

A R R R ORS
BAR RIS R RSN k2
UMK H. BR—SEA T, &
K HAERATRE BIIA R R T, (H2

14 «

EAHRKH — B R R, X
BEEEFACT IR ALt
PR, RS AT I G TN, AEAH
LKA AL S S K
Prll, gRE A . AE T
PRI L, B RIE R B IR K
Mk %, Hopa SRS,
WIW, TwRRE. S, ERK
ML A 2 B e E AR, T
R ) 3K — PR 2 AL H 0T B

i K o

dh it & 69 2016 45, BE AT
NI T Ko VAKREBE A ],
5 F 3 vA R R BOBE 69 I 4 T B
LA, 10 Are 24Tk T Ak 300 £
TLE KT MA ) K hE B AT
BB R T ERHA T #E
ey EA?

VR BERANBRAN A% (14 58 0 B 50,
AN NSRRI HA 7
224 . S B A — B A
ARk R 17 RE I A Fr S A7 AE

> mgEER T

PEA SR 6 3 ) 3 1 X 0
Fo BRI T RENREA, &6 L
FRZ A AR AR BAE”, w2 Ui A%
P14 788 A 7 6 30 P Sk 75 SR Y S e AR
/N, T 22 B A AR R AR T R =
FALE A N = R Y
FZEM R LK 10%, A AN 2
AT 6 h 7 B oAt B R T o T SRR AN
Mo 4R T+ EL 2 KM B AR T, A
il AR e B At B R AR B, Bk
2 Tt T 10 A48 75 S S 488 T e 2 3
IR KN A% e Bl BATTASRE ] #L HR
SR TR AN S (1 R0 30 738 A Xt SR T 3
0 T P A BT

T B E R Z I, B A
R FE Ao R AR RN Z
FINE E?

VR 57 R L At RE U5 2R 7 A
AL o, H 2 AR B &
JEAS, H AT IZ B 23 BRAS FE BE IR A 1
RRPEEARE T NHEE, &
AT B %l i B T 50, k&



MR & REZERD B MR E A 2 ARA

Tolt 6 J5E FR) A 45 0 A 2 il AR 8 R W AT
LR R, ZRHEA AT IER R G
B I REIREE ) o

FLAR I3 1% 169 R
FATHY R VCE T BLd 2 Rk e T4k
it . DAY BLAE B 9 A AR
Koy F T AR R AU, i O
RGeS e — AR B A EE 2 T 4
AR TR, R AE H T i RE
BEEAR. MR EILT,
REZAC R IR T REIEE Z T 8
AR R I 391 P T DA e VR e —
JE LU E ) $ . IXAE AR AR
HL PR SR AR, (H R I R UK
HOR 58 S K M B2 PR 9T R, X B AR
T QeI SCE A A

dh: B o) R 69 2R HE A R A
BAL, AR F B A he AT JEAT MR 69

FRARER?

VR SEHLRAR I H AR, ANBEEHE
R RAT AT BT B 7 AR R
W75k, BV REBLGFP AR, 8
LR RANPA AN 13 7 T
HTLE4E, — ELAERR Hil N Bk Ak #5252
KT IRZBRZ Ik, HATKE
XHNERA K, RIS B X T Rt
THRRHEG RAEAE TR i i fe
P BRI A e EEAUR B AR
S5 22 75 R Tt . A Y BUR 5R )
ITECTFBUR A N8 TAT LRI
K, ANBEN T R REMT 277 fE -

2 SN R E AN TP A P
NARAEH RO ER R m AL S B
PRI KT IR BR AR AR IX Ty
TT s I S5E b 1 9 ATl S A5l
2L, PSR AR A R A
i BORE S .

F34bs T AL R R A A
H — s B R Al i, RS

© Qiu Bo / Greenpeace

FEHETR 2R B e ) A oMb 2 8 B
RACR . AFIER LR %

th: SRS %S AR X, 2016
FHA AL LEFTHET 4
YL 276 AT Ak B 8947 HALE ?

e £E 2015 4F &K 2016 4F #] 1
AN KERESE T RIS OLR, L
WA RIEH AER, fA1ER R
WG FOAIZE SR NS T R, A
b 7= R S T R ), B S R
Zo b e DD T B, AR
AN 2D A Ml R 2 A I B 7 =
DL 4E R Al 1) B 4 0T S I A A% 7
T, B IR AER P, AT
B CBPEIEIR . FEIXFERITS BT,
JEBUR R T 25 B 6l 7= g 1) i )
F B, BUNATEBUEFBUEBIFEIR K
YEF, BERUCEMHEIEIA .

www.chinadialogue.org.cn 15«



HRZEL Dim prospects for coal

FRERAT M 1) — AN R — 2K
Ak, FE e EA A, TR Z,
ifi HLh 7 72k S5 4 —, dn BR A
b H 2B AR, 20 KA s
PEORE T R4+, RS H T, —A
AN AN N AR — R
AV AE S o IR MR A= T
A TT AT 2 2 R KK,
T A2 DR

2016 4], BERAT W 2 H Al
TG 75 45, J0H R N B 2 i E
A Ak, b — S R 4 A LA A
KA T, A A TH I i 45 fa
ML, EEZ AL RS, B R IR B R
A7 48 B 7 I 28 5% v [ X
B i, DA U SR W R T 2 R A
YAk Vi

: MARRFTHG T, FE
—F £ TR 8 B AR A A A A
P e

-
R & B

N

VF:2016 4F )5, SR A% E 2] T
ERINILY G 2§ I
A, AT EAR B T A Pl 2

2017 4 “KHE” XK
A2 A2, HRABERIRA H #52N

.16 -

TARHEAT I BN, Lk A 7
(K R, T AN A U — i A R R R
A B — AR E K T
it SRS B 2 B B I, BURF R R
I AR A TIO 7 SR ok 2 2 b,
IR 2 P AR H bR SE PR A 2
B—EER

JEHE 2017 4, & TR
WP P B T Ak
4 Bt Wt EER B
ELEZEHIP= e, HRAnZE =Rk, +
RAKF-Z A REABARRI A
TR =R &, BUNROZBUAE
L, 5T IR R A ]

e W3 KA R 6 AT IR
Az 5 A &L, KA LA B~
EREHSEA, QBB TY, 12
2016 4 9 JL 5 A X e A b 4R 5 43 AT
Fod 77 B fir e, 5 E B RAT I
%2 “Rm R BT. AR L, TG
) Z A AT K ARNE R R ?

W e, VA RGR HRE
R T 39 BE 1% B A% T 30 1A 4 F B4 i
&, A 2 DR B I 22 45 0 2 Al A7
ROB AT o AZBUMN KA K 5T A

I8 1% P ESURF R AR FH, - EE 3 7 B
AR AR B NEIZAE S PR A 2 DR
Al AR &, A RLZ AR E A Al A&
AJE T et &t A @k
Mo AR, AT % R B I
o, AR LA H 55 1737 4 A 77 (0 Al
ALK, (8 ol A T DAL E .

5, BB A B IE AT
TE G IR . DLALE BT B A R 22
Gy PR HEREEHA AR AR AE,
EATS AT — G AR A b 36 3 A= 2 PR 4
A IR R pAS, T AE 58 4 o
PG VAL A£X— 7,
IVAEZS BNz RipE ol 1 1<i0F v R o2
ol b ol 7 $H LN A 1 BT AR A A,
fre st SR Alk i 74K o

5= JRER A% I 1% 1 2 2
A AR SR B (K KF XA i AN 2
AT BT B 1 7 P Bk H 14
P, T 78 23 A B o A 7 A
JRA I o =

B, A E R R



Dim prospects for coal EREE

The end is near for China’s
‘“zombie” coal mines

China is planning to reduce coal capacity by closing idle
mines and giving markets a greater role, says Xu Zhaoyuan

Xu Zhaoyuan is a senior figure at the industrial economy
department in China’s State Council Development Research
Centre, an agency responsible for policy research. In an
interview with chinadialogue he said that the agency’s
focus is shifting from the reduction in coal output in 2016 to
closing inefficient “zombie” mines in 2017, which are often
propped up by local government funding. In this next phase,
ensuring there is adequate support for workers who stand to
lose their jobs will be essential. The government also hopes
to reduce its reliance on interventionist measures, such as
removing surplus capacity, to control coal output and let the

market play a greater role in the sector’s transition.

chinadialogue (CD): The latest report from the
International Energy Agency predicts a structural decline
in demand for coal globally, but claims this will be very
slow. It stressed that the biggest change will come from

China. What are the key coal market trends in China?

Xu Zhaoyuan (XZY): Most Chinese and domestic research

[0 Feng Hao

bodies expect coal demand to plateau for some time, with
no sudden drop in the near future.

But we need to remember that coal demand, and also total
energy demand, is closely linked to demand for electricity.
Although we may have seen demand from some heavy
industries such as concrete and steel-makers reach a peak,
domestic customers still make up a large part of electricity
demand. And that will increase as we see living standards
rise and more electrification. There will be growth for some
time to come.

Demand for electricity, including for industry and
domestic use, will see slow growth, and coal-fired
power will provide the vast majority of that. Coal can’t
be replaced in the near future, not by wind or solar, nor
hydropower or nuclear. So we’ll still see demand for coal

power generation.
CD: 2016 saw huge changes in the price of coal. For

example, coking coal has been increasing in price since
April 2016, breaking the US$300 (2,050 yuan) / tonne

17
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mark in October. Doesn’t that show a reversal in supply

and demand trends?

XZY: Short term fluctuations in coal and steel prices
don’t mean there’s been a turnaround in supply and demand
trends. Overcapacity in coal and steel is actually going to
continue for quite some time and supply shortages will
be only temporary and local. One feature of coal demand
is what economists call “low elasticity” — price changes
do not in the short term affect demand, unlike most other
products where prices have a greater impact on demand.
For example, if one brand of car becomes 10% more
expensive, consumers can buy another type. But if coal
goes up in price, even significantly, companies can’t just
quickly switch to another source of energy, and that means
that short term supply shortages can result in large price
fluctuations. We can’t look at short term changes in the
coal price and deduce that supply and demand trends have

reversed.

CD: Should energy prices account for the

environmental and social cost of producing coal?

XZY: The production and use of coal, and other sources
of energy, involves environmental and social costs, and
currently these aren’t fully reflected in energy prices. We
think those costs should be included, in the form of taxes,
and this will help guide the selection of the most suitable
energy mix.

When it comes to the use of coal, our suggestion is that
it is used appropriately for large-scale power generation.
Much of coal consumption is currently used for other
purposes, for small-scale coal-burning which creates
several times as much pollution. So currently, while sources

of clean energy remain limited and more expensive, sources

such as natural gas should be used to replace small-scale
coal burning and allow for a certain expansion of coal-fired
power in the short term. So although it would seem coal
use for power generation is increasing, a large decrease in
more polluting uses of coal use means that overall pollution

is lessened.

CD: The carbon emissions from coal-fired power can’t
be overlooked. How will China fulfil its international

emissions commitments?

XZY: We can’t achieve those targets through government-
ordered removal of capacity, as long as there’s demand
from the economy an enforced reduction in supply won’t
work. For example, many different approaches have been
taken to reduce investment in steel recently but economic
growth means there is demand and capacity has continued
to increase. The key to reducing carbon emissions is to
take a range of measures: development of clean energy,
adjustments to the energy structure, replacement of coal
with other sources of energy in small-scale uses. In the
near term the government will intervene to help the sector
through a difficult period, but we can’t just remove capacity
for the sake of it.

In general there’s an overall move to cleaner energy and
the public is keen to see greener companies and reduced
pollution. The enforcement of environmental standards is
very important here, and the environmental tax is sending a
very clear policy signal.

Also, market mechanisms should be used to differentiate
between companies. Those which meet emissions standards
and are efficient should be more profitable than those which

are inefficient and break the law.

CD: When we look at specific measures to reduce coal

Firms which are not competitive will only close down if there is a
welfare safety net, otherwise they become “zombie” firms.

.18 -
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output, what drove the governement to limit coal mines
to 276 days of operation in 2016?

XZY: There were sustained falls in the price of coal in late
2015 and early 2016, but market mechanisms were failing.
In theory, if the price of coal drops coal mines lose money,
and output should be reduced to cut those losses. But many
companies actually boosted production to maintain cash
flows. The combination of falling prices and increasing
output sent the industry into a downward spiral. Therefore
the government enforced the shutdown of surplus capacity,
which stabilised the market and stopped that spiral.

The nature of the coal industry means that some big
firms, particularly state-owned enterprises (SOEs), are
labour intensive and dominate the local economy. If those
companies are at risk the livelihoods of many miners are
threatened. In many places an entire city or town may rely
on one coal firm. That firm going bust can do huge damage
to the entire local economy and create social problems.

In early 2016 most coal firms were suffering losses,
particularly the SOEs, which have larger work forces. Some
coal firms hadn’t been able to pay wages for months, many
were facing debt crises or even closure. The government
saw that the coal sector was a risk to the entire economy

and took decisive action, removing surplus capacity.

CD: As the coal market changes, how will the
government tackle capacity reduction in the future?

XZY: Coal prices have recovered and most companies are
profitable again, so there’s been an overall improvement in
how the sector is working.

The year ahead won’t see any change in overall efforts
to reduce capacity. But the core aim of the policy isn’t just
to reduce output to a particular level, it’s to steer the sector
through a difficult time and return it to healthy growth.
Market demand naturally fluctuates, and the government has
no way to predict what demand will be, so output targets

and actual demand will never match up exactly.

Looking forward to 2017, it was proposed at the Central
Economic Work Conference that “zombie companies” —
companies which are inefficient, have poor technology,
and or don’t meet safety standards — be removed. The
government should step back and give the market more

room to regulate output.

CD: For the market to play its role price signals have
to be meaningful. This means that inefficient firms must
be allowed to reduce their output or go bust. However,
in 2016 these firms received cash injections from
the banks and the local government, leading them to
acquire so much debt that they became “too big to fail.”

So how can market mechanisms come into play?

XZY: First, the removal of inefficient firms is essential if
the market is going to play an effective role, but a welfare
safety net for unemployed workers is also needed. The
government should bear the burden. For example, local
government should be focused on creating better welfare
and reemployment, rather than having SOEs take on extra
responsibilities. Firms which are not competitive will only
close down if there is a welfare safety net, otherwise they
become “zombie” firms.

Second, legislation should be used to level the playing
field. There are strict safety, quality and emissions rules for
coal mining, but some companies still manage to get out of
paying for environmental protection and restoration, which
gives them an unfair advantage. We should have cross-
regional inspections to ensure firms take on the appropriate
responsibilities and costs, which will allow the best of them
to flourish.

Third, coal should be price properly; and not based on
government adjustments to supply and demand, but on a

price that reflects the external costs of coal. =

Feng Hao is a researcher at chinadialogue.
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Mined-out cities:

the true cost of coal

Stam Lee has travelled China photographing mining areas,
his images of scarred landscapes reveal the environmental debt left by China’s coal boom

] Stam Lee

The mines are expanding, getting ever closer to the village graveyard

Many Chinese cities were founded on coal but are now
being ruined by it. Forty years of rapid economic growth
in China has driven a huge demand for energy that has
transformed the landscape of coal-rich provinces in the
south-east and north of the country. But as coal mines
have become depleted or shut down as a result of slowing

industrial growth, cities that once thrived on coal have

suffered the most as they are forced to deal with a legacy of

subsidence, lost agricultural land and dried-up rivers.

The boom years

The start of the 21st century was a golden era for the coal

sector. Rapid expansion of state-owned coal firms led to huge

www.chinadialogue.org.cn  « 23 «
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Mining area in Huangshi Hubei 2016

A coal pile in Huainan Anhui, next to villages being submerged

* 24 - www.chinadialogue.org.cn
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In 2007,0uyang Shican used his life saving to build a modern home of several hundred square meters for

his family. Soon after they moved in the foundations started to subside and walls cracked, a deep hole appeared

profits, which attracted many kinds of investors, even from
unrelated fields such as property, machinery and tobacco.
During the boom decade, rural residents in coal rich areas
dug small mines, leased land and borrowed money to fund
larger operations. Coal is known as “black gold” and a mine
is a “mountain of gold”. Local economies hitched their
carts to the coal boom and got rich from the energy buried
beneath the ground.
But ten years later the huge firms are suffering losses,
and the true costs of coal that were hidden by the boom are
now increasingly apparent in environmental destruction and
serious harm to human health from mining, transportation

and coal use. These costs are not included in the price of coal.

The damage done

Research carried out by Tsinghua University and the
Ministry of Environmental Protection’s Chinese Academy
of Environmental Planning in 2014, found that external

costs incurred throughout the coal lifecycle — use of

water resources, impacts on health, and damage to the
environment — totalled 260 yuan per tonne, nowhere near
the taxes and fees on coal production and usage. It is society
as a whole that pays these additional costs.

The study also found that coal mining causes serious
surface subsidence. Currently 2,700 square metres of land
subsides for every 10,000 tonnes of coal mined, with 800
square kilometres of land damaged every year.

Widespread subsidence in mining areas is the literal scar
of the coal boom, a historical debt that cannot be repaid.
This photo series commissioned by chinadialogue shows
the environmental degradation and harm to infrastructure,
homes and agriculture faced by communities in Anhui,
Shanxi, Hubei, Hennan, Jiangxi, Yunnan and Gangsu. In
these former mining areas entire villages have been lost,
submerged by lakes or emptied out of people forced to flee
their homes because they can no longer trust the ground

beneath their feet. =

Stam Lee is a freelancer photographer.
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Mined-out cities:

the social cost of coal

Stam Lee’s photographs of Juyuan in Jiangxi show coal mining’s harsh legacy:
a struggling population, damaged houses, polluted water and little hope

J Stam Lee

The Jiangxi city of Pingxiang in southeast China started
relocating residents affected by subsidence caused by coal
mining as early as 2004. The village of Juyuan lies within

the affected area, but more than ten years later some of

the villagers are still waiting. The mines are closed, the
owners gone, and the locals have been left to deal with the
consequences of subsiding homes and environmental pollution.

I thought they were stealing coal at first. I saw one old
man leading six old women down to a fork in the road,
moving like sprinters who’d just heard the starting gun.
Upon reaching the road, they stopped to beg an approaching
lorry for money.

The driver reaches down to hand over some loose change.
The woman doesn’t count it. The five blocking the lorry
step aside and it drives on. Some drivers speed up as they
approach, passing before they can reach the road. They stop
work at 6pm, having earned 21.80 yuan (US$3); just over
three yuan (half a dollar) each.

Few people live in the village now; you just see

the occasional older person or a child. The dogs bark

.28

incessantly at strangers. Passing coal lorries or buses stir up
clouds of black coal dust, forcing passers-by to cover their
faces and flee.

Asi smokes by the ventilation shaft of an abandoned mine.
He doesn’t see what else he can do. His home is a small
brick building near a mine pit. Now mining has stopped
the pit has become a small lake. His home is riddled with
cracks. Unstable homes back on to mining pits, which have
filled with water now the mines are abandoned. The houses
are crumbling with cracks wide enough in points to insert
three fingers into. The concrete floors are loose and uneven.

Pingxiang is known as the coal capital of southern China.
The area flourished after the foundation of the People’s
Republic, thanks to coal, and at one point there were
1,000 mines operating here. But a century of mining has
exhausted the reserves and left the villagers with major
subsidence problems.

The Juyuan mine was owned by the Pingxiang Coal
Group and was part of China’s planned economy. As

subsidence in the village worsened, many people were



Large numbers of building in Lengshui, Hunan, are dangerous due to subsidence caused by mining.

In 2015,a building in the township of Duoshan split down the middle

relocated en masse to a place called Wuliting in the city’s
Xiangdong district.

The “workers’ villages” now stand empty. But not
everyone from the village was moved. Local officials say
that there wasn’t enough money, and so residents whose
homes were badly affected were moved first, with the
others only given a one-off payment of 1,000 - 2,000 yuan
(US$145 - US$290) to cover repairs and told to wait for
reassessment in the future. They’ve been waiting over ten
years, and have received no more compensation.

It’s not just subsidence that’s a problem; pollution also
casts a shadow over the village. There are slogans on the
walls of the buildings calling for villagers to use stoves

designed to prevent indoor fluorine pollution; the pollutant

is released from burning coal, and high levels in the air and

drinking water causes fluorine poisoning, staining teeth and

leading to skeletal fluorosis, causing pain and damage to
bones and joints.
Some of the residents still waiting to move have huge

cracks in their walls — in many cases the cracks are getting

bigger, and doors and windows no longer open. Some
people are too scared to sleep at night.

All the surface water here flows down into abandoned
mines, leaving the villagers forced to use the muddy water
which flows off the hillsides. After repeatedly complaining,
they were able to use groundwater from the mines, but that
water has high levels of calcium and they’re worried it
might not be safe. They have to travel three kilometres to

get water or go into town to buy bottled water. =

This text and photographs were published on Kanjian, Sina’s photography
section, on May 5, 2016, and are republished by chinadialogue with the author'’s

consent.

Stam Lee is a freelancer photographer.
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China’s 13th Five-
Year-Plan on Energy
Development (Energy
13FYP) might be one
of the most anticipated
energy blueprints in the
world for its far-reaching
implications for the
carbon trajectory of the
planet’s largest emitter.
On Jan 5, 2017,
the National Energy
Administration finally
unveiled the plan to
reporters, with a set of
2020 targets covering
everything from total
energy consumption to
installed wind energy

capacity. Before we

China raises its low carbon
ambitions in 2020 targets

China unveiled its 13th Five-Year-Plan on energy
development with the most far-reaching aims yet

0 Ma Tianjie

Flow chart of plan formulation in China

—  Matlenal plars o
v By ministry
 Generalplans u sl ST & By trade
rY v
(et | | Compeninci
Municipalfeounty plans s )
. . “Cross municipal
Township plars  Cromcounty
mmm

Courtesy of WWF China, “The 12th Five Year Plan: the formulation of Chinas major plans and programs 2008-2010 and onwards”
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delve into details of the plan, one thing is worth noting:
with the Energy 13FYP, China might have once again
raised ambitions for its low-carbon future, highlighting the
urgency that this smog-ridden country attaches to moving

away from fossil fuels.

What's with all the FYPs?

Our readers may remember that in March, China
unveiled its 13th Five-Year Plan for Economic and Social
Development (2016-2020), which contains a set of climate
and energy related targets, including an energy consumption
cap and a 15% goal for the share of non-fossil-based
energy in the country’s primary energy mix. So what’s the
connection between this plan and the Energy 13FYP?

If we consider this the “Master Plan” for all aspects of

China’s development in the next five year period (2016 —

2020), then the Energy 13FYP is the breakdown of that
Master Plan for the energy sector, with more detailed targets
to better guide policymaking, government spending and
project planning in the sector.

The chart below illustrates the hierarchy of Chinese
government planning; the Energy 13FYP is designated a

“special plan” for a specific sector.

What’s in the Energy 13FYP?

The table illustrates the numerous 2020 targets already
announced by the Chinese government in its Strategic
Energy Action Plan (2014-2020) and its national 13th Five-
Year Plan. They are cross-referenced with actual levels at
the end of 2015. Comparing these to the latest targets is a
way of gauging changes to the scale of ambition.

From this comparison, it appears that most of the Energy

«34 .

SEAP - 2015
Mational Enengy
2020 Targets (2014~ actual
2020) 13FYP 13FYP Tk
Total energy consumpticn cap 4353!;”:5 SGtce thn:nnﬁgtie 4.3Gtce
Energy consumption per unit of N/A -15% from WA -18.2% from
GDP 2015 level 2010 level
- . -18% from -20% from
GO2 emissions per unit of GDP MSA 2015 level MNSA 2010 level
Percentage of coal in primary less than
o 62% MN/A g% 64%
Percentage of non-fossil fuel in maore than
primary energy consumption 15% 15% 15% 2%
Wind energy installed capacity 200GW N/A "::EG”:“ 129GW
Solar energy installed capacity 100GW N/A o= éﬁ" 43CW
Hydro energy installed capacity 3506W N/A 3BOCGW 320G6W
Coal energy installed capacity A M/A I'f‘?gl]“g:ﬁln S00GW
Source: chinadialogue © infog ram
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13FYP targets are not entirely “new”. Many are in line
with the existing thinking of previous announcements, in
particular the Strategic Energy Action Plan (2014-2020),
which, at the time of its publication was already considered
ambitious in curbing coal consumption and CO2 emissions
beyond international expectations.

However, this time round, policymakers seem even more
determined to squeeze out coal’s share in the country’s
energy mix, lowering its 2020 percentage in primary energy
consumption from 62% to 58%.

The country is also aiming higher for renewables:
installed capacity of wind energy and solar energy should
reach “more than 210GW” and “more than 110GW”,
respectively, by 2020; higher than what was declared at the
end of 2014.

A quick look back at the progress of China’s energy
targets since the 2009 Copenhagen climate summit, it is
clear that:

* China has repeatedly strengthened its decarbonisation and
low-carbon energy targets.

* China exceeded most of its 2015 low-carbon energy and
decarbonisation targets and has made its 2020 energy and
emissions targets more ambitious over time.

* It plans to reduce “emissions intensity” (the volume of
emissions produced relative to economic activity) by more
than other major economies.

Set against the background of other major emitters,
particularly the United States’ potential backtracking from
its climate commitments, China’s continued strengthening

of its own targets looks even more remarkable.

Challenges

But ambitious targets do not necessarily translate into
results. To achieve these goals in less than five years,
China would have to overcome chronic problems in its

energy sector. Media reports about the Energy 13FYP

reveal deep-rooted concerns that have troubled Chinese
policymakers.

Overcapacity: China’s power sector is faced with
a severe overcapacity problem. Slowing demand for
electricity due to the economic downturn and the slashing
of energy intensive industries has caused widespread under-
utilisation of existing power generation capacities, which
are seeing their lowest utilisation hours since 1978.

Yet the country is still seeing a fast build-up of coal-
fired power capacity as a result of inertia (many projects
were approved in the heyday of the economic boom), and
perverse incentives (dropping coal prices and a government
fixed electricity tariff is increasing the profit margin for coal
power).

The situation has prompted regulators to consider putting
a two-year “freeze period” in the Energy 13FYP for the
approval of any new coal-fired power projects. At the press
conference to launch the Energy 13FYP, government vowed
to keep coal power capacity below 1100 GW by 2020,
setting an upper limit for new coal capacity.

Curtailment: The other side of the overcapacity coin is
curtailment of renewable energy, particularly wind and solar
energy in western parts of the country.

A combination of transmission bottlenecks and market
set-up has prevented large chunks of renewable electricity
from reaching the grid. In 2015, 15% of China’s wind
energy was wasted, a record high. Based on the Energy
13FYP, the problem seems to have pressed policymakers to
put more emphasis on reining in curtailment, as opposed to
further expansion of installed capacity. It has also prompted
them to plan more new renewable electricity capacity
in China’s eastern regions, where electricity demand is
concentrated, reducing the need to transmit renewable

energy across the country. =

Ma Tianjie is chinadialogue managing editor in Beijing.
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China turns to energy storage
to push renewables

Energy storage could boost renewables if government

follows through with major power market reforms

[J Charles Vest

Despite another banner year for renewables growth in
China, the country’s grid is still struggling to bring clean
electricity to consumers. The problem is so serious in
China’s north and west that turbines were forced to sit idle
for much of 2016.

In response, China’s policymakers are now turning to
energy storage to boost the grid’s ability to accommodate
wind and solar power.

But significantly increasing the share of renewables will require
big changes in how China operates the grid, raising questions
about how much of a role energy storage will play in ensuring that

renewable energy is not wasted through curtailment.

China’s energy storage push

Energy storage technologies — which include batteries,
thermal storage, pumped hydro, and more — can help
integrate wind and solar on to the grid by storing energy
when power demand is low, and discharging power when
demand is high. Energy storage adds flexibility to the grid,
allowing renewables to generate power when they would
otherwise be curtailed.

Recognising this value, China’s policymakers are
planning a rapid expansion of the country’s energy storage
capacity. To start, policymakers are calling for new

construction of pumped hydro storage facilities, which
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store energy by pumping water uphill into reservoirs where
it can later flow down again through turbines to generate
electricity. The 13th Five-Year Hydropower Plan calls for
an increase in pumped hydro storage from 23 gigawatts to
40 gigawatts by 2020 — about double the existing pumped
hydro capacity of the United States.

The government is also promoting emerging energy
storage technologies. In March 2016, the central
government released a fifteen-year Energy Technology
Innovation Action Plan calling for further research into
advanced energy storage to support renewables integration,
microgrid development, and electric vehicles.

One such demonstration project is already underway.
In April 2016, the National Energy Administration
approved the construction of a giant energy storage
project in the northeast city of Dalian, where Chinese
battery manufacturer Dalian Rongke is now building a
200-megawatt vanadium redox flow battery facility —a
system so large that it will nearly triple China’s present
grid-connected battery capacity when it is completed in
2018. Government planners hope that the system will help
address renewable energy curtailment in the region, in

addition to providing back-up power and other services.

Private investment
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The country is also piloting new mechanisms to encourage
private investment in energy storage. Until recently, battery
storage companies have had few avenues for commercial
success. Nearly all deployments have been small-scale
demonstration projects or installations in places where
electricity is particularly expensive, such as remote areas
and island grids.

But in June 2016, the National Energy Administration
(NEA) unveiled an energy storage compensation scheme in
northern China, where wind and solar curtailment is most
severe. The programme pays energy storage providers for
storing energy at night for use during the day.

The mechanism works by taking advantage of an existing
paid service normally provided by coal plants, called peak
regulation. In northern China, coal generation is used to
provide electricity during the day and to provide essential
heating through district heating networks. Unfortunately,
coal plants cannot be turned on or off easily and so must
remain operating at night even when they’re unneeded.
Although it’s less efficient, wind generators are asked to

curtail power instead.

Currently, coal plants are compensated for having to ramp
down power beyond a certain level. But instead of paying
coal plants to not produce electricity, the new compensation
mechanism pays energy storage to absorb excess power.
This means fewer coal plants in operation, more efficient
coal-burning in those coal plants that remain operational,
less wind curtailment, and a financial saving for the grid.

Because China’s power sector is in a transition state, it is
still unclear how compensation for storage will change in
the coming years. Nonetheless, this mechanism is a strong
indicator that policymakers are ready to put advanced

energy storage to work.

Adapting the grid

Energy storage can do a lot to help integrate renewables on
to the grid. But at low levels of wind and solar penetration,
it’s not strictly necessary to prevent curtailment. Instead,
optimising grid operations is the key to integrating solar and
wind power. A US National Renewable Energy Laboratory
study concluded that over 20% of electricity in the US

Wind Curtailment In China, 2016
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could come from wind generation without significant
curtailment or the need for energy storage. By comparison,
wind accounted for only 4% of China’s electricity
production in 2016, yet provinces with high deployments of
wind generation like Jilin, Xinjiang and Gansu respectively
wasted 30%, 38% and 43% of their potential wind output
last year, according to the NEA.

Much of China’s curtailment challenge arises from
institutional problems in its power sector planning and
operations. Many of the practices that govern China’s grid
today still prioritise coal as part of a planned economy rather
than adapting to the needs of a diversified power sector.

This approach has tended to favour coal-fired generation
at the expense of renewable generators. It has led to a
mismatch between wind generation and transmission
planning, which has left western wind farms sitting idle
while waiting for transmission lines to be built to carry
power to China’s demand centres in the east.

China’s approach to electricity dispatch has also
Balkanized the country’s grids into provincial networks
with inflexible means of balancing power supply and
demand across the country. At the moment, provincial
governments are incentivised to dispatch power locally
to support their tax base and oppose importing renewable
energy from wind-rich provinces to protect the financial
health of local fossil fuel generators.

Addressing these institutional barriers to clean energy
integration is crucial to meeting the country’s air quality
and carbon emissions targets. Yet policymakers have
found it difficult to implement the reforms needed to reduce
curtailment. Although China introduced a new round of power
sector reforms in 2015, some changes that would increase
renewable energy utilisation — such as optimising power
dispatch based on marginal cost — have been slow-coming.

Energy storage may be an attractive engineering solution
to curtailment, especially as the prices of new energy
storage technologies continue to fall, but given the political
challenges it will remain one tool among many to help

policymakers bring more renewables on to the grid.
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Market barriers persist

But to make an impact, energy storage developers need the
right investment signals and market reforms.

Despite the new storage compensation mechanisms in
northern China, industry observers argue that China’s lack
of electricity spot markets is hindering the widespread
deployment of storage

“One important use of spot markets is to sell electricity
at its true price as it changes with time,” writes Tina Zhang,
secretary-general of the China Energy Research Society’s
Energy Storage Committee.

These markets appear to be on the way: the 13th Five-
Year Power Plan calls for pilot spot markets by 2018 and
nationwide implementation by 2020.

But some observers contend that designing an effective
spot market will be difficult. “China will face particular
challenges in establishing competitive bidding in spot
markets,” according to Wang Xuan and Max Dupuy, power
sector reform experts at the Regulatory Assistance Project,
a global NGO that advises governments on clean energy
policy. “Institutions to support transparency, monitoring,
and enforcement are somewhat lacking in capacity, and
state-owned enterprises currently dominate the industry.”

This suggests that energy storage providers will have to
wait before their products can make an impact on wind and
solar curtailment in China.

Beyond addressing curtailment, energy storage may end
up serving other roles in China’s future grid. Energy storage
can help reduce the costs of upgrading transmission and
distribution networks, provide back-up power and address
small imbalances in supply and demand. In short, these
technologies can create a more reliable, cost-effective, and
clean grid.

But until the right policies and regulations are put
into action, China’s renewables-friendly future remains

remote. =

Charles Vest is a writer, translator and clean energy analyst based in San Diego, CA.
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There’s another way to solve
China’s industrial overcapacity

Reducing excess supply in cement is easier than for
coal and steel but cooperation among firms will be crucial

J Tan Hao

© skeeze

A third way: Co-operative action by companies could support government policy to reduce capacity

A top priority for China’s government in 2016 has been has been blamed for falling profits in Chinese industry, and led
to reduce excess industrial capacity, a problem that is to accusations by China’s trading partners that the country is
particularly evident in many energy intensive and polluting  causing “distortions in global markets”.
industries. That said, the plan to cut excess capacity appears to be
Six of those industries - including steelmaking, working. Government data indicates that the steel, iron and coal
nonferrous metals, building materials, petrochemicals, mining industries have reportedly achieved their 2016 targets
chemicals, and electric power generation - accounted for ahead of schedule. These were to cut 45 million tonnes of crude
77% of total energy consumption of the entire Chinese steel production and 250 million tonnes of coal, respectively.
industrial sector in 2010. For comparison, China produced about 800 million tonnes of
But today the oversupply of products, such as steel and coal, crude steel and 3.7 billion tonnes of coal in 2015.

www.chinadialogue.org.cn  « 43 «
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But for the cement industry progress has been slower. In
fact, cement production is up compared to last year, which
suggests that the industry is failing to address overcapacity
compared with the gains elsewhere.

But looking beyond the recent data towards the medium
and long term prospects for reducing oversupply suggests
that China’s steel and coal industries may face greater
challenges ahead, while the signs for cement are more
promising. This is because of cement’s unique product and

market characteristics.

Flawed methods

So why will it be hard to tackle excess capacity in China’s
steel and coal industries?

Firstly, reductions made so far in these industries may
not be as impressive as they appear. The Chinese business
paper, Caixin, recently reported that many steelmaking
factories that were targeted as part of the government’s
capacity reduction plan in 2016 had, in fact, been “idle”
for years. This will make reductions in 2017 and beyond
much harder as the low-hanging fruit has been picked.
Furthermore, closure of coal and steel plants has been
supported by significant funding from central government,
partly through a 100 billion yuan (US$14.5 billion) special
fund, inaccessible to other industries such as cement.

But perhaps more importantly, the two approaches to
cutting excess capacity in the coal and steel industries have
some important limitations.

The first approach consists of administrative measures
that critics say are arbitrary and unsustainable. For example,
the Chinese government issued a policy early this year
requiring coal mines to operate less than 275 days per
year, effectively reduced coal mining capacity by 16%.
Unfortunately, the government had to relax the limit in
November due to a shortage of coal.

In the steel industry, small steelworks that produce poor
quality products have escaped scrutiny because they are not
covered by an official list of registered steelworks.

The second approach to reducing capacity relies on

intensifying market competition. In theory, firms that

44 .

While cartels are often viewed as
undermining market competition,
they can prove useful under some

circumstances.

operate least efficiently and have the highest costs would

be out-competed and forced to close. But in practice this
requires the enforcement of laws and regulations with
respect to environmental protection, product quality, safety
and so on. Although China is improving in these respects,
prices of many products do not yet fully reflect the true
costs of production. In some cases, production comes at a
cost to the public, and also to those companies that are more
socially and environmentally responsible, thereby denying a
level playing field.

In addition, the nature of competition between companies
in the same industry, in which each firm acts in its own
interests, can lead to adverse market outcomes. In the face
of uncertain market prospects, firms may be unwilling to
exit from the market first and give others the advantage. The
result is deadlock among competing firms.

Economic models suggest that it may well be large firms
that cut production capacity first in a declining industry
because they bear higher costs in maintaining market share
than small firms. Given that large firms tend to employ
more advanced technology, this scenario may lead to a
reduction in technological competence at the industry level.
Managerial and behavioural factors are also important.
Managers may be reluctant to reduce capacity or close
entirely because of career concerns, even when the company
is uncompetitive and divestment may be in the best interest

of investors.

A role for cartels

One solution to these problems would be to encourage
cooperation among firms to jointly reduce capacity. While

cartels are often viewed as undermining market competition,
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they can prove useful under some circumstances.

China’s Anti-Monopoly Law allows for an agreement
among business operators under certain circumstances,
including for the purpose of “mitigating serious decrease
in sales volume or obviously excessive production during
economic recessions”; as well as for “achieving public
interests such as conserving energy, protecting the
environment and relieving the victims of a disaster”. The coal,
steel and cement industries clearly meet these conditions.

But getting firms to voluntarily cooperate to cut capacity
is another matter. In the coal and steel industries this would
pose a significant challenge because there are a large number
of independent businesses that are scattered diffusely among
a large number of regions. There is an added risk that some
firms would act as “free-riders” and look to take advantage

of voluntary capacity closures by others firms.

The cement industry is different

Yet there is hope that such problems could be overcome in
the cement industry because its market is highly regional.
Cement is mostly sourced and sold locally because a large
proportion of the price results from transportation and
distribution costs. In a given regional market the number of
competitors is limited, making an agreement among parties
to reduce capacity more likely.

There are already encouraging signs that the cement
industry can facilitate capacity closures. Cement
manufacturers in Shandong province, for example, have
been working together to coordinate production. With
support from the China Cement Association, major cement
producers have also been working towards establishing
a joint investment enterprise that will help to rationalise
cement production capacity in the province. Under the
plan, participating firms make closures in a voluntary and
cooperative manner.

The China Cement Association has also made policy
recommendations to the Ministry of Industry and
Information Technology (MIIT) to establish a fund to
compensate firms willing to close production lines and

to help businesses across the country transition into other

activities. Cement companies would contribute to the fund

according to their level of production.

Lessons from history

The Chinese cement industry could also learn from the
experience of the UK steel castings industry in the 1980s,
which successfully reduced capacity.

Like other industries in the 1970s and ‘80s, it experienced
severe excess capacity and undertook a restructuring
process. Firms established a fund based on contributions
from the companies and government to compensate firms
that voluntarily reduced capacity. Every player in the
industry could choose either to contribute to the fund and
stay, or take compensation and leave.

Unlike the plans currently under consideration in the
Chinese cement industry, the initiative was designed and
implemented by an investment bank, Lazard. By using a
third party the arrangement avoided conflicts of interest, and
the involvement of a financial institute helped to facilitate
the process and ease access to financial support.

As documented by professor Charles Baden-Fuller
of Cass Business School the implementation of the
programme was not without difficulties because many
firms were unwilling to close capacity owing to economic
and managerial concerns. The programme was successful
though. About 36,700 tonnes of casting capacity was closed,
accounting for 14% of the industry’s total capacity in 1975.

The lessons from industrial restructuring in the West and
from current efforts to reduce overcapacity in China suggest
that administrative measures and market competition are
not the only ways to address the problem.

For energy intensive and heavily polluting industries
such as cement, cooperation among firms and voluntary
agreements for joint capacity closures should be
encouraged. The government and industry associations
should work closely with firms and provide support to

achieve these goals. =

Dr. Tan Hao is a senior lecturer with Newcastle Business School, The University of

Newcastle.
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Will solar and EVs

transform our energy landscape?

Rapidly falling costs for solar PV and batteries

will lead to major reductions in oil demand by the mid-2020s

[0 Ajay Gambhir

Whilst international resolve to tackle climate change
appeared at an all-time high after the Paris Agreement in
December 2015, it’s still not clear how we’ll chart a path
from our fossil fuel-intensive way of life to a low-carbon,
possibly zero-carbon, future. But in the background of
this international policy activity, big changes have been
happening.

There has been a buzz around the falling costs of solar
photovoltaics (solar PV) for many years now. It has become
clear that reductions in the cost per watt is not just the result
of China’s massive scale-up in production and the resulting
global oversupply, but also the result of manufacturing cost

reductions.

We show that we’re on a pathway
that leads to an approximate 2.5C
level of global warming by 2100.
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Solar PV modules now cost less than US$0.5 per watt,
whilst more importantly, the cost of whole installed utility-
scale solar PV systems is below US$1 per watt in the US.
This was achieved three years before the US Department
of Energy’s “Sunshot” programme targeted this ambitious
goal. Some studies produced in the last decade didn’t
foresee such costs until the end of the 21st century so
the rate of innovation is much faster than many thought
possible.

Aside from solar PV, we’ve also seen a frenzy of activity
around lithium ion batteries, which have gone from being a
newcomer in the 1990s to completely dominate the portable
electronic devices markets. Lithium ion is now the battery
technology of choice in electric vehicles, whose annual
sales are heading towards half a million units per year.

Tesla’s “gigafactory”, the world’s largest lithium ion
battery production plant, is now up and running, and Tesla’s
talk of scaling up production and driving down battery
costs is coming to fruition, as we are now seeing a raft of

announcements for electric vehicles that are expected to be
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cost-competitive with petrol and diesel cars by the early 2020s.

So what does the innovation and cost reduction in
these two key technologies mean for our efforts to tackle
climate change? And perhaps more importantly in the near-
term, what implications will these technologies have on
the fossil fuel industry? The new study by the Grantham
Institute at Imperial College London, in partnership with
Carbon Tracker addresses these questions, with a view to
understanding the global fossil fuel markets for the next
three decades, as well as the temperature pathways that we
might be on as a result of recent developments.

We show that we’re on a pathway that leads to an
approximate 2.5C level of global warming by 2100. This
depends on most countries acting on their 2030 Paris
climate pledges in good faith by implementing at least
moderate support for new low-carbon technologies, and
accounting for some of the damage done by burning fossil
fuels. This is more promising than the many “business-as-
usual” pathways that would see temperature changes in
excess of 4C by 2100, but still leaves much to be done if
we’re to get to the “well below 2C” long term goal of the
Paris Agreement.

More significantly, perhaps, the study shows that oil and
coal demand could take a serious hit as a result of their
falling importance in the road transport and electricity
generation markets, crowded out by electric vehicles and
solar PV, respectively. Solar PV takes a 30% share of the
global power generation market by 2050, whilst electric
vehicles take a 70% share of the road transport market by
this time. For coal, this means it could have absolutely no
role in the power sector by the 2040s, whilst oil would be

confined to the road freight, aviation and shipping parts of

the transport sector by this time. Both fuels would see their
global demand peak in the 2020s.

These shifts, particularly in oil demand, could be
extremely significant from an industry and macro-economic
perspective. To put our study’s findings in context, we are
forecasting that electric vehicles will displace two million
barrels per day of oil demand by the mid-2020s — which
is the supply-demand imbalance seen during the recent
oil price collapse. By 2050, electric vehicles could have
displaced more than ten times this amount of oil, according
to our assumptions.

This study has some good news and some bad, then. On
the plus side, we’re expecting a rapid penetration of new,
low-carbon technologies to address part of the climate
change challenge. This will shift temperature change
pathways from traditional business-as-usual (an increasingly
redundant concept) to lower-temperature pathways.

Unfortunately, this is still not enough to meet the
ambitious Paris Agreement goals. So we need to think
hard about which other technologies can be deployed
cost-competitively and at scale to displace fossil fuel
technologies. More importantly for the near-term, the shifts
envisaged in this study could have profound and potentially
destabilising consequences for the fossil fuel industry if
they are not fully understood and planned for. It’s time we
looked to these future mega-trends with our eyes open, so

as to expect the unexpected. =

Ajay Gambhir is a senior research fellow at the Grantham Institute — Climate Change

and the Environment, at Imperial College London
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Is there enough land and water
for renewable energy?

Producing energy from wind, solar and geothermal
requires much less water than hydropower and biofuels

O Arjen Y Hoekstra

The shift to renewable energy is often described as a Bio-energy, hydropower, wind, solar and geothermal
political and economic challenge; a struggle to mobilise all require substantial land and water resources. And
substantial investments and overcome vested interests these are limited. A closer look at the different ways of
that profit from a fossil-fuel economy. But there’s another capturing renewable energy and the amount of water
challenge that receives far less attention: do we have and land they require reveals which energy scenarios are
enough land and water to accommodate the production of more feasible in the long run.

renewable energy?

Change in water footprint from fossil energy to renewable sources
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Biofuels

Our reliance on fossil fuels as the primary source of energy
has led us to worry about “energy scarcity” as a major risk
to economic development and national security. Renewable
energy would seem to resolve this problem because
incoming solar radiation alone is already so far beyond what
we need.

In fact, solar radiation, together with the energy captured
from wind, water flows, biomass and the internal heat of
the earth, seem to offer an inexhaustible source of energy.
Unfortunately, this is a misunderstanding. The case of bio-
energy can illustrate why.

Producing biomass to turn into biofuels requires natural
resources, including fertile land, water and energy. However,
with current energy-intensive agricultural practices we
sometimes need to input about the same amount of energy
as will be produced in the form of biofuel. Even if there
was a substantial net gain in energy, we would still need
vast amounts of land and water resources. We estimated that
if first-generation bio-ethanol replaced 10% of the fossil
fuel used in global transport, world water demand would
increase by about 6-7%.

While most of our water consumption still goes into
producing our food, energy production could become a
larger water consumer in future if we replace fossil fuels
with biofuels at substantial scale. Using next-generation
biofuels based on non-food crops, waste or algae may
improve things, but the conclusion is similar: producing
biofuels at the same volumes as we consume fossil fuels
will require more land and water than are sustainably
available. Even today we have land and water footprints
beyond maximum sustainable levels.

Energy scarcity will thus be replaced by land and water

scarcity.

Hydropower

Hydropower accounts for about 16% of the world’s
electricity supply and is generally seen as a clean form of

energy. This does not mean that we can simply increase

hydroelectric capacity though, because dams can heavily
impact riparian ecosystems and societies.

Building new dams is often difficult because the creation
of reservoirs inundates land that is usually in use for other
purposes. When China’s Three Gorges Dam was built, over
one million people were displaced. Hydropower is also a
large water consumer because the creation of reservoirs
results in additional evaporation, affecting downstream
water availability for other purposes.

There are other forms of hydroelectric generation that
don’t require enormous dams. They rely on river flow,
ocean currents or from the freshwater-saltwater gradient in
deltas. But these are small scale only — at least from a global
perspective — and because of the low concentration of this

sort of energy, it is expensive to concentrate it.

Solar, wind and geothermal

Per unit of energy, the water footprint of photovoltaic (PV)
and wind energy is ten to a hundred times smaller than
that of fossil fuels and nuclear, while the water footprint of
hydroelectricity and bio-energy is a hundred to a thousand
times larger. Electricity from concentrated solar power has a
water footprint similar to fossil fuels, while geothermal can
have a footprint that is similar to ten times smaller.

So from a water scarcity perspective it really matters
whether we shift from fossil energy to bio and hydro or
to solar, wind and geothermal energy. So-called “green”
energy scenarios are based on substantial growth of bio
and hydro in the mix, which means that the water footprint
of the energy sector will grow sky-high if we follow such

scenarios.

From a water scarcity perspective it
really matters whether we shift from
fossil energy to bio and hydro or to solar,
wind and geothermal energy.

« 53 .
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To be truly green, energy scenarios must lead to a
declining water footprint and so should be primarily based

on solar, wind and geothermal energy.

The transition to electricity

Of course, the land footprint matters, too. Solar energy
is more efficient than biomass because PV panels and
concentrated solar power systems are more efficient in
capturing incoming solar radiation than photosynthesis,
and so generate more energy per square metre. The major
argument for photosynthesis though is that it results in
storable bioenergy that can be turned into energy-dense
biofuels, whereas PV results in non-storable electricity.
Concentrated solar power systems can store energy by
use of thermal energy storage, but the final product is still
electricity, not fuel.

Since substantial growth of bioenergy — beyond using
waste streams of organic material — is not a sustainable
answer to shifting away from fossil fuels, we have to

accept that the future energy economy is going to be based

« 54

increasingly on electricity. This implies electric transport. It
also means electric heating, at least where surplus heat from
industrial processes or geothermal energy doesn’t offer a
solution.

Such a shift creates new challenges: how to store energy
and how to design electrical grids that can handle the large
variability of both electricity demand and supply.

Solar and wind power, and earth’s heat offer us
possibilities to become more energy self-sufficient at much
smaller scales than we are used to in our globalised fossil
fuel economy. As we transition away from fossil fuels let’s
hope that we are smart enough to invest in solutions that
are truly sustainable, unlike biofuels that have been so
much at the centre of government policies. Decarbonising
our economy can be combined with lowering our water

footprint. =

Arjen Y. Hoekstra is professor of Water Management at the University of Twente and
visiting professor at the Lee Kuan Yew School of Public Policy, National University of

Singapore.
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A ray of sunshine for
contaminated Chernobyl site

Constructing a solar farm at Chernobyl could help

pioneer the use of contaminated land for clean energy

Chinese investors are backing a large solar farm on the site
of the infamous Chernobyl nuclear power plant disaster, in
a major boost to the use of contaminated sites around the
world for renewable energy projects.

The Chernobyl plant meltdown released 400 times
more radioactive material than the atomic bombing of
Hiroshima. It scattered radiation across large swathes of
Ukraine, Belarus and Russia, where it will linger in the soil
for centuries. Over 300,000 people were displaced. But
thirty years on from the accident, the Ukraine government
is laying the groundwork for a major solar project to be

located in the fallout zone.

Building solar and wind projects on land
contaminated by industrial activities and
accidents is a growing trend worldwide.

[J Jenny Johnson

Building solar and wind projects on land contaminated
by industrial activities and accidents is a growing trend
worldwide, supported by many who oppose the use of
agricultural and public lands for renewable energy. The
proposed 100-megawatt Chernobyl solar project may
promote this trend by taking an area associated with
environmental and human health devastation and turning it
into a large scale producer of clean energy.

“Once completed, Chernobyl will re-catch the global
attention as a revived site of solar energy,” China National
Complete Engineering Corporation and GCL System
Integration Technology said in a November statement
announcing their plans to build the Chernobyl solar farm.
Ukraine said the Chinese companies are ready to invest over
USS$1 billion in the project.

Exclusion zone ends

Plans to construct a solar farm in the accident area were

announced just as a long-awaited arch-shaped steel structure

« 57 .
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was positioned over the main damaged unit of the former
nuclear power plant.

The technological marvel was put in place in November
and will shield the surrounding area from further radiation
contamination for at least 100 years. The 162 metre long
shield is due to be completed later this year and at a height
of 108 metres is tall enough to house London’s St Paul’s
Cathedral, and strong enough to withstand a tornado.

This will allow the exclusion zone to be transformed into
a safe area, according to Ostap Semerak, Ukrainian Minister
of Ecology and Natural Resources. “Our goal is to end the
era of the exclusion zone and accident and go into the era of
a new stage of development,” said Semerak, in December,
of the plans for a solar facility.

Until now, the area around the disaster site has been
officially closed off to people. Workers in the contaminated
area must wear protective clothing and limit the amount of
time they spend there.

However, the 4,662 square kilometre plot has become
inhabited by wild animals, including endangered and rare
species. Scientists are studying the impact that radiation is
having on the animals. Meanwhile, about 200 people have
returned to their abandoned homes in the area despite the

danger of radiation.

Growing global trend

Just 30 kilometres away from Chernobyl in Bragin,
Belarus, another solar farm recently began operation on
land contaminated from the fallout of the 1986 disaster. The
22-megawatt facility delivered by Chinese manufacturer
Risen Energy is making use of land that was among the
most contaminated with radioactive fallout.

The building of solar energy in the most contaminated
areas of the planet underscores a growing global trend to put
marginal land to use through solar and wind development,
particularly as many countries grapple with optimising land
use amid competing needs.

In Europe, the wish to avoid capturing agricultural land
for renewable energy projects is a key driver, combined

with the goal to maximise sustainable energy production.
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The European Union’s suitability map for solar power
systems is being built to include land contaminated by
heavy metals as preferred locations for the installation of
solar farms, according to a January 2016 policy assessment
of solar power potential in the EU. Other policies, such as
liability transfer, are being developed to ensure such land
can be turned over to low carbon infrastructure projects.

Liability transfer is an agreement under which
environmental risk — known and unknown; past, present and
future — can be moved from one legal entity to another. This
is often used for environmental remediation of hazardous
sites, where a company can walk away from environmental
obligations as another entity takes it on.

The United States has multiple projects of various sizes
completed and underway. Landfills have become popular
siting opportunities for solar farms, with towns forming
redevelopment agreements with solar developers, who then
make payments over the course of a lease on a site.

One innovative project saw the construction of a
2.3-megawatt solar installation on a former city landfill in
Rutland, Vermont, in addition to four megawatts of battery
backup, allowing the site to function as a mini grid for the
surrounding area.

The US Environmental Protection Agency has developed
a mapping tool that performs a preliminary screen of
contaminated sites for renewable energy potential. The
downloadable tool allows anyone to screen a site —
from contaminated areas to underutilised rooftops — for
suitability for solar or wind installations. Another tool
called a “benefits matrix” allows for a quick assessment
of the economic and environmental benefits of potential

completed sites.

Interest in Chernobyl

The proposal to use the ultimate contaminated site for solar
energy production in place of the failed nuclear energy
facility has caught the attention of investors worldwide,
according to the Ukrainian government, and has the
potential to increase the overall interest in development of

such sites for clean energy production.
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The Chinese companies are among a host of global
investors interested in the solar project at Chernobyl,
according to the Ukrainian government. About 40
companies from around the world have expressed interest,
with ten having already sent engineers to conduct detailed
capacity studies, Minister Semerak said in a recent
statement.

Ukraine has noted interest from American, German and
Danish companies, in addition to the Chinese companies, in
the high profile project. All the interest is “a good signal to
potential foreign investors,” Semerak said.

Ukraine opened the way for the solar project at the
Chernobyl site in a law allowing such construction passed
by Parliament in July 2016. Other technical and design
provisions needed for developing the solar farm, along with

economic feasibility and environmental impact studies,

are currently being created in a working group with the
European Bank for Reconstruction and Development and
various Ukrainian government authorities.

China has also been trying to encourage the use of
damaged or contaminated land for solar and wind power
projects domestically, with plants now operating in
subsidence-hit regions of Shanxi, the country’s top coal
province.

While the Chernobyl project is still at an early stage, there
are high hopes it could pioneer the way for transforming the

use of highly contaminated land worldwide. =

Jenny Johnson is a journalist who spent 5 years in Russia and recently relocated

to Maine.
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Will clean air and water
survive EPA’s Scott Pruitt?

Back in 2011, I testified in front of a subcommittee of

the House Energy and Commerce Committee on Chinese
environmental regulation. Surprisingly, the actual subject
of the hearing was a proposed bill (i.e. law) on US energy
policy that had nothing to do with China at all. So why were
we discussing Chinese regulation?

The Republican committee members that called the
hearing essentially had two arguments: first, that China
didn’t regulate the environment and this put the US at a
competitive disadvantage, and second, that US air and water
were already clean so the country no longer needed the
infrastructure of environmental protection.

The argument that environmental protection is somehow
inimical to economic growth will be familiar to many
readers. It’s also wrong. These representatives were
rehashing this old argument even though fifty years of
environmental protection in the US has shown the opposite:
states that rigorously pursue environmental protection,
such as California and those in the northeast, actually grow

faster.

People have forgotten how bad pollution
was before the EPA. Pruitt may soon remind them

[J Deborah Seligsohn

ﬁ aGage Skidmore

As Attorney General of Oklahoma, Scott Pruitt closed down the environmental

enforcement division of his own office and filed 14 lawsuits against the EPA

A diminished EPA

Despite the historic success of US environmental regulation,

we now run the risk of losing substantial ground.
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The new Environmental Protection Agency (EPA)
administrator Scott Pruitt is most famous for filing 14
lawsuits against the EPA as Oklahoma attorney general.
While fighting the EPA and arguing for states rights, Pruitt
actually closed down the environmental enforcement
division of his own office.

Oklahoma faces real environmental challenges, and
moreover, demonstrates that new and unpredictable
environmental problems arise as technologies change. In
the last few years, Oklahoma has become as earthquake
prone as California, despite not previously being associated
with earthquakes. While these are blamed in the public
mind on the controversial drilling technique called
fracking, more accurately they are connected to wastewater
disposal wells used by the oil and gas industry for most
types of drilling, not just fracking. Indeed the state has
begun to regulate and even close some of these wells.

But while the state’s governor has expressed considerable
alarm, Pruitt showed only the mildest concern about this
situation in an exchange with Senator Bernie Sanders at his
confirmation hearing.

Pruitt was not involved in trying to protect his state
from these new threats. Instead, he challenged the EPA in
virtually every facet of its work. His 14 lawsuits against the
EPA included seven challenging the regulation of traditional
air pollutants, six regarding climate change regulation, and
one against the clean water rule. All 14 took up concerns
of the state’s energy sector. Moreover, Pruitt even sued the
EPA’s rules on ozone pollution, when both of his state’s two
largest cities rank among the 25 worst cities in the nation
for ozone pollution.

Much of the public discussion regarding Pruitt as EPA
administrator has focused on climate change, given both his
aggressive lawsuits against President Obama’s Clean Power
Plan, the general opposition of Republican politicians
to climate action, and the appointment of well-known
climate denier Myron Ebell to head Trump’s energy and
environment transition team. The concerns are warranted.
In his exchange with Senator Sanders at his confirmation
hearing, Pruitt would only say that CO, “impacts” the

climate, not that it is the main cause of climate change.

« 64 -

The main issue will not be out-and-out denial of climate
change as favoured by Ebell, but an intensely legalistic
approach that attempts to tie the EPA’s hands. Pruitt has
argued, for example, that the Clean Air Act does not allow
the government to provide cap and trade options for power
plants needing to reduce climate gases. His alternative

plan maintains that the only possible remedy for coal-fired
power plants is plant-specific efficiency improvements. This
approach would hardly yield the needed reductions.

It is unlikely that we will see much progress on climate
change during the Trump administration. Indeed, progress
was imperilled before Trump came into office from court
challenges, especially to the Clean Power Plan. But public
attention on climate change is high, and it seems likely the
US will maintain at least some presence in international
agreements. Trump’s new Secretary of State Rex
Tillerson, with no history of support for climate action, has
nevertheless said that he wants to ensure the US has “a seat
at the table,” which is generally interpreted as mild support
for engagement in the international process.

At the same time, forces well outside of federal policy,
including the growth of natural gas and renewable energy
production, the continued decline of the coal industry, and
shifts in demand, have US greenhouse gas emissions to a
25 year low, down 12% from their 2007 peak. These trends
are likely to continue. Thus, while we cannot be certain,
it is quite possible that we will see inaction as these larger
economic forces continue to drive a lower carbon footprint
for the US. Will it be fast enough? Not to avert catastrophic
climate change, but it seems unlikely the direction of

emissions will change.

Limited public awareness

The situation for other types of pollution may actually be
worse. Firstly, while there is much public discussion of
climate change, most Americans have long forgotten what
serious air and water pollution are like. Reports about

air pollution in China and India are generally treated as
something that happens only in foreign countries, instead

of as something experienced in cities like London and New
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states that rigorously pursue environmental protection,
such as California and those in the northeast, actually grow faster.

York through the 1950s and in Los Angeles all the way
until the 1970s. Indeed, the popular new Netflix show “The
Crown” about the early years of Britain’s Queen Elizabeth
II may be the first time most Americans ever heard of the
great London Fog in 1952, which was really smog. Early
in that programme, which shows conditions as poor as any
“airpocalypse” in Beijing, the meteorologists talk about
another famous smog in Donora, Pennsylvania, in 1948,
which killed 20 people, the first such recorded incident.
Today, Donora even hosts a Smog Museum, but few
Americans have ever heard of it. Americans are unaware of
the 15,000 EPA employees who work tirelessly to enforce
the laws on air and water pollution and to continue to
develop the scientific understanding of what is needed to
keep the country safe.

The risk is that with little public awareness, it will be
relatively easy for Pruitt to weaken the agency. It has
happened before. President Ronald Reagan’s first EPA
administrator was Anne Gorsuch Burford (oddly enough
the mother of President Trump’s nominee to fill the
vacancy on the US Supreme Court). Burford cut the EPA’s
budget by 45%, leaving the agency with few resources
to enforce environmental regulations. She shifted the
agency’s focus from mandatory to voluntary compliance,
and she relaxed a number of regulations, most notably on
toxic substances.

At that time in the early 1980s, the memory of widespread
air and water pollution was still fresh. The Clean Air Act
was passed only in 1970 and the Clean Water Act in 1972.
The risk of toxic substances was just becoming understood,
too, following the 1978 discovery of toxic waste buried in a
community called Love Canal. It was realised subsequently
that there were similar abandoned industrial waste sites all
across the United States. Burford lasted only two years in

office and was censured by Congress.

The risk today is that with much lower awareness and a
President and Congress from the same party, Pruitt could
be even bolder than Burford. Cutting the EPA budget
would hobble the agency, but there is also talk that Pruitt
may eliminate the EPA’s Enforcement Division, mirroring
his actions in Oklahoma. The EPA’s enforcement powers
are often the envy of environmental agencies elsewhere
in the world. It is able to bring both criminal and civil
cases and is known for effectively going after violators.
Moreover, in addition to punishing polluters, enforcement
is critical to one of the EPA’s most successful and cost
effective programs, the sulfur dioxide (SO2) cap-and-trade
system, first established in 1990. The key to a successful
cap-and-trade system is that buyers and sellers know
exactly how much emissions are in each deal. Accurate
measurement is critical, an aspect the EPA ensures by

strict enforcement.

Will states have flexibility?

While Pruitt’s language and that of most Republicans is of
“states rights”, there is also concern that he will only be
willing to allow states flexibility if they want less stringent
enforcement rather than more. This is a major issue,
especially for California, but also for other west and east
coast states. California faces the greatest risk because it
has always had stricter air quality regulations than the rest
of the nation. As the country’s largest and most populous
state, with the highest number of vehicles per capita, and
challenging weather and geographic conditions, California’s
air quality conditions are difficult to fix. Despite its stricter
air quality rules, California still struggles with some of the
poorest air quality in the nation.

In general, the US government enforces uniform

standards across the country to make compliance easier
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for business. If you can sell a car in one state, for example,
you can sell it in another. California is an exception,
with separate vehicle and fuel quality standards, among
other state-specific regulations. California gains this
right through an annual waiver from the EPA, and a
major concern is whether the state will lose the waiver,
as it did once in 2008 during the last year of the Bush
administration. For California, the risk is the full range
of air quality regulations whereas for other east and west
coast states it is to their climate change regulations, with
both regions having more ambitious and comprehensive

programs than the federal government.

Will water pollution constrain Pruitt?

Americans may have lost track of how their health and
wellbeing benefits from EPA regulation but one area where
the public continues to have at least some concerns is

clean water. The lead contamination in Flint, Michigan has
become a national scandal, but despite some coverage in
the media most of the public is unaware that many other
localities face similar problems. Moreover, the Government
Accounting Office has found that as many as 15% of

localities lack the resources to address such challenges. The

* 66

fundamental issue is lack of funds, particularly in areas
where population is declining as America’s demographics
change.

In Oklahoma, Pruitt delayed the implementation of clean
water rules and sued the federal government against new
regulations. Such approaches will leave many communities
at risk. Yet there is no issue that is more likely to engender
public anger and the type of opposition that might oppose
Pruitt’s agenda. Not only has there been considerable
national and local attention on the Flint water crisis, but
the current protests at Standing Rock, opposing an oil
pipeline, are based on concern about underground water
contamination. Further water crises may generate sufficient
opposition to halt the deregulatory agenda that Trump
and Pruitt have intimated. However, given the tools at
Pruitt’s disposal, both in cutting budgets and in reducing
investment in enforcement, considerable damage may well

occur first. =

Deborah Seligsohn researches environmental governance at the University of
California at San Diego, focusing specifically on air pollution regulation in China
and India.
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Economic realities will
override Trump’s coal plan

Trump’s promise to invest in coal won'’t bring back US jobs

0 Charlotte Middlehurst

At a coal and gas conference in Bismarck, North Dakota, in ~ than Russia. Our total untapped oil and gas reserves on

May, US President-elect Trump hinted at a bright future for ~ federal lands equal an estimated US$50 trillion. Think of

fossil fuels. that. We’re loaded. We didn’t even know it. We’re loaded!”
“We have more natural gas than Russia, Iran, Qatar and he told an excitable industry crowd.
Saudi Arabia combined. We have three times more coal But Trump’s bullish tone on coal belies an economic

Change in power generation by energy source in the US
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fiction. While the property developer-turned-president has
promised to deliver new jobs by ridding the coal industry
of the restrictive regulations introduced by the Obama
administration, the reality is that global market forces make
this almost impossible.

Coal utilities are closing down in America. Peabody
Energy, the world’s largest privately owned coal producer,
filed for bankruptcy in 2016, becoming the 50th US coal
producer to do so in recent years.

The sector is losing around 10,000 jobs per year in the
US. And not because it lacks the land or permits to grow but
because it is no longer profitable to do so.

Wind and solar now support more jobs in the US than
fossil fuels, according to data from the Department of
Energy. And globally, renewable power was the largest
source of newly installed energy capacity in 2016.

According to a new report released by the US
Department of Energy, the coal sector employs about
160,000 people in mining, extraction and generation.
However, generation from coal has declined 53% since
2006. This will continue, with the loss of jobs being offset
by growth in natural gas and renewables. The solar sector
employs just under 374,000 people and increased by 25%
in 2016. Similarly, wind employs 102,000 people and
increased by 32% in 2016.

The agenda

Trump’s cabinet appointments, which are taking place this
month, indicate that the green economy is a low priority for
the new administration whereas encouraging further shale
and coal expansion and cancelling restrictions on production
are high on the agenda.

The appointment of new secretary of state Rex Tillerson,
a former general manager of ExxonMobil oft described as
“big oil personified”, comes amid a season of disgrace for
Exxon, which is under investigation for hiding knowledge
dating back to the 70s on the impact of burning fossil fuels
on the climate, while funding organisations to counter the
scientific consensus that climate change is real.

“Climate denier” Scott Pruitt, has been nominated new
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head of the Environmental Protection Agency (EPA),
an institution which he has devoted part of his career to
dismantling. Meanwhile, the appointment of former Texas
governor Rick Perry to head the Department of Energy has
raised eyebrows given his declaration in 2011 that he would
abolish the department given the opportunity.

These controversial appointments signal that Trump is
seeking to hobble the EPA and roll-back environmental
legislation introduced by Obama over the past eight

years.

On the chopping block

Trump has threatened to “cancel” the Paris Agreement to
limit global warming, which was signed by almost 200
countries and ratified at record speed in 2016; and to tear
up the Clean Power Plan, a historic step in reducing carbon
pollution from power plants.

Also on the chopping block is the removal of a ban
on coal leasing on federal lands, and regulations to curb
methane emissions from the oil and gas sector and prohibit
coal-mining companies from engaging in activities that

pollute drinking water.

The risk

So how big a risk is the Trump administration to climate
action?

“Since 2007 primary energy consumption has fallen
by 2.4% while economic growth has increased by 10%.
We will be looking to the US to continue the forward
momentum on the transition towards clean energy globally.
Moving away from that commitment would risk isolating
the US politically and economically, and losing that global
leadership which has been the hallmark of the US in recent
times,” said Paula Caballero, global director of the Climate
Program at the World Resources Institute.

In Washington, military and security experts are
concerned by the lack of recognition of climate change as a
security threat.

“Climate change is the primary issue that we need to
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tackle from a national security perspective,” said Brigadier
General Stephen Cheney, CEO of the American Security
Project, a research organisation dedicated to national
security issues.

“When you look at the confirmation hearings there were
some questions on it but not enough in my opinion. And
some of the responses are a bit troubling,” said Cheney,
referring to Rex Tillerson’s refusal to recognise climate
change as an imminent security threat.

“I am deeply concerned by Rex Tillerson’s appointment
as secretary of state,” he added.

However, others such as General “Mad Dog” Mattis, have
recognised climate change as a driver of political instability.

Earlier this week, Mattis noted that he sees climate
change opening up sea lanes in the Arctic. He also
suggested that the US needs to protect its interests in that
region, and that the Department of Defense should reduce
its dependency on fossil fuels. The underlying concern
is that climate change may lead to an increase in climate

refugees that in turn will increase the risk of conflict.

Business momentum

Should America step back from its commitment to fight
climate change internationally, the news will be greeted
sourly by trade partners in Europe.

“We have passed a tipping point in the economy of

tackling climate change. It is increasingly clear that

countries that do not will be left behind in the innovation
race and creation of new technologies,” said Edward Davey,
former UK Secretary of State for Energy and Climate
Change.

Meanwhile, China is poised to become leader of the
“clean power age” and has already assumed leadership in
deployment of clean technology and global financing. A
recent report from the Institute for Energy Economics and
Financial Analysis revealed that China invested a record
US$32 billion (220 billion yuan) in overseas renewable
energy and related technologies last year, marking a 60%
year-on-year increase in spending.

If we see the US backing away in one way or another,
investment in renewables will go elsewhere. India and
China have been opening up their market for green
financing in readiness.

Despite the investment momentum in renewable
technologies, the Trump government risks wasting taxpayer
money on fossil fuel subsidies that could delay US action
to decarbonise the economy. And that may not be part of
Trump’s plan to provide well paid jobs and help business

expand their exports. =

Charlotte Middlehurst is a London-based journalist with a special focus on China

and the environment.
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States, not Trump,

will decide US energy future

The Trump administration may scuttle the Clean Power Plan

but states remain committed to a low carbon future

] Frederick Weston

With the change of administration on Friday, speculation
on the future of the US Clean Power Plan (CPP) is running
high. During the campaign, the President-elect made his
views on climate change — it’s a hoax perpetrated by China
— perfectly clear. And since the election, he has appointed
people to key agencies, the Environmental Protection
Agency and the Department of Energy (DOE), who have
by word or action expressed similar scepticism.

Trump’s transition team has made a very public
inquiry into the current work of DOE, targeting for
special investigation officials that have been engaged in
activities related to climate change. There is every reason,
therefore, to conclude that the next president will cease

efforts dedicated to mitigating global warming. Foremost

It seems safe, then, to assume that
the CPP will become dead paper,
for the next four years at least.
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among them will be abandonment of the Clean Power
Plan.

It won’t necessarily be easy. The CPP is an adopted
rule under federal law responding to a finding (upheld by
the US Supreme Court) that carbon pollution endangers
public health. A president lacks the authority to unilaterally
withdraw it. So though it is true that the CPP has been
“stayed”, meaning its implementation has been delayed
pending judicial review, supporters remain optimistic it will
survive scrutiny by the Supreme Court.

The likelihood of this may be affected by the new
president’s appointment of a justice to the ninth seat on
the Court, which had been kept controversially vacant
by the Republican-controlled Senate since the death
of conservative supreme court judge Antonin Scalia
a year ago. In any event, we cannot expect the new
administration to defend the CPP in court or implement it
if it is upheld.

It seems safe, then, to assume that the CPP will become

dead paper, for the next four years at least. What does this



Climate and environment in the age of Trump 4SEBE VSR

mean for US action on climate change? An optimist will
say, “Perhaps less than one might fear.” The reason for this

is simple: the states.

The power of states

Climate change is, at its core, an energy problem, a problem
of how we produce and use energy. The states have long
recognised this and have led the clean energy revolution.
The federal government has never set a comprehensive,
coherent national energy policy. Yes, over the years,
Congress has acted variously to support nuclear power and
some renewable sectors, the exploitation of domestic fossil-
fuel resources, and the opening up of the electric grid to
independent power producers; but at the national level there
has been no real attempt at comprehensive reform to drive
energy production and use toward the lowest cost and least
environmentally harmful resources.

The states stepped into the breach. Under the powers
reserved for them by the US Constitution, these
“laboratories of democracy” over the last forty years
have filled the void created by federal inaction. They
have recognised that environmental damage is a real cost
of energy use and therefore made investment in end-use
energy efficiency, the law of the land, as the first resource to
meet demand for energy services, not the last.

States have developed and implemented programmes for
financing renewable technologies, until those technologies
are able to compete on fair terms in the market. They have
created new markets to provide not only electricity, but
also the unique services — flexibility and balancing — that
electricity production needs, because kilowatt-hours cannot
yet be easily or economically stored. They have seen how
technological change has made small-scale, distributed
clean energy a reality, and made it possible for consumers
to manage their demand in ways that benefit the system and

save moncey.

And they have implemented programmes that put a price
on greenhouse gas emissions and create revenue streams
for direct investment in clean energy measures, such as
end-use efficiency and renewables, to accelerate emissions
reduction and drive down the costs of compliance. The
cumulative national carbon effects of state actions are
already projected to achieve nearly all of what the CPP
would require by 2030.

These innovations predated the Clean Power Plan and,
whatever its future, they will go on producing significant
emissions reductions. The states will continue to act
because public support for action is greater now than ever.
In 2016, for example, several states increased the required
minimum percentage of electricity generated by renewables
to be delivered to all customers.

But not all states have made progress, and it would
be wrong to underestimate the consequences of the loss
of the CPP. It imposes obligations on all states, and its
absence will allow those that have been reluctant to act to
remain so. This is too bad. The CPP is an inventive and
balanced approach to addressing an urgent global threat,
which cannot be ignored simply because one wishes it
didn’t exist.

America’s leadership on climate change will suffer
if the CPP is overturned. Other nations, most notably
China, Germany, and India, will need to take on that extra
leadership burden. Fortunately, they will have states —
California, Connecticut, Massachusetts, Oregon, New York,
and Vermont, to name just a few — to turn to for help and,

we hope, inspiration. =

Frederick Weston directs the Regulatory Assistance Project’s China Program.
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China’s investment splurge in
Latin America continues

New data shows 2016 is third highest year for

Chinese loans with risky countries the main recipients

1 Robert Soutar

Neither mushrooming debt at home nor political upheavals
and economic crises in partner countries stemmed the
steady flow of finance from China to Latin America last
year — the third highest on record for state-owned bank
loans, according to new data from the Inter-American
Dialogue and Boston University.

Updated figures for the China-Latin America Finance
Database for 2016 show that despite economic slowdowns
in both regions, China’s policy banks provided some US$22
billion in loans. Last year’s lending is surpassed only by
the US$25 billion and US$35 billion disbursed in 2015 and
2010, respectively.

Chinese finance to the region now totals over US$141
billion since 2005, making it by far the biggest lender.

“The bulk of Chinese finance was directed to some of
Latin America’s most fragile economies,” says the report
announcing the figures. Some 92% went to Ecuador,
Venezuela and Brazil.

Brazil received US$15 billion, or 72%, in a year that was

beset by an economic contraction of around 3.5% and a

« 78+

wide-ranging corruption scandal that tainted multiple high-
level politicians in both government and opposition.
Meanwhile, in China, national debt rose to 279% of GDP
in 2016, in part because of large-scale investment overseas.
Boston University’s Kevin Gallagher, who co-authored
the research, said China’s massive currency reserves mean
this is not yet a major concern, although he pointed out that
the country has “burned through” a lot in the past 20 months.

“They have to be more concerned about the exposure of

their global portfolio,” Gallagher told Didlogo Chino.

More of the same

Brazil, Argentina, Ecuador and embattled Venezuela have

few alternative finance sources outside China and they

Chinese finance to the region now
totals over US$141 billion since 2005.
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remain its largest recipients of loans. Much of these are
concentrated on servicing existing debt obligations or
developing the energy and infrastructure sectors, as has
been the trend in previous years.

In November last year, China Development Bank
provided US$2.2 billion for a joint venture between China
National Petroleum Corporation and Venezuela’s state-
owned PDVSA to boost oil output.

The OPEC nation has been mired in deep recession
since the crash in global oil prices, which has impacted its
ability to repay debt to China. This is compounded by an
arrangement through which Venezuela pays back the loans
with oil.

Ecuador, which is also reeling from the slump,
held presidential elections on Sunday but expects no
renegotiation of its oil-backed loan deals with China
under either Lenin Moreno, the incumbent government’s
candidate, or Guillermo Lasso, a right-wing former banker.

The two will contest a presidential run-off on April 3.

Conditions

The report also says that unlike loans from Washington-
based financial institutions, Chinese policy bank loans
remain unconditional on adopting certain economic policies.

The IMF and World Bank’s “conditionality” polices
sparked a popular backlash in Latin America in the 90s and
2000s as they were seen as imposing unmanageable debt
repayments on national governments and infringing on their
policy-making autonomy.

All the same, experts in China are monitoring the
uncertain political and economic outlook in Latin America
closely, and sense that a “turning point” in the relationship
may be on the horizon.

“Latin American countries and regions are expected to
improve their investment environments to attract more
Chinese investors,” Jiang Shixue, director of the Center for
Latin American Studies at Shanghai University, recently

told China News Service.

Gallagher said: “China is giving more diplomatic advice
to ensure they get their money back. If one of the [recipient]
countries defaults it will be interesting to see if they get

more explicit.”

Bolivia: New partner

Bolivia received “considerable attention from China’s
policy banks in 2015 and 20167, the report notes.

Chinese companies have significantly increased their
presence in Bolivia in recent years and are highly active in
the energy and transport infrastructure and mining sectors.
The Export-Import Bank of China (China EXIM Bank)
released funds for the E1 Mutun iron ore mine and Rositas
hydropower plant in 2016, as well as for a US$50 million
security project consisting of a command center in La Paz
and video surveillance systems in six cities.

However, as with Ecuador and other regional neighbours,
much of China’s investment in Bolivia remains focused on
the extraction and transportation of raw materials, which
carries the threat of locking-in the “resource curse”.

Chinese demand caused a near decade-long boom
in commodity prices, giving exporting countries little
immediate incentive to diversify their economies. But this
can turn into dependence. Now prices have crashed, big
exporters are left with few other ways of bringing in money.

“The challenge for Latin American governments will be
to propose deals that are both attractive to Chinese partners
and economically and environmentally sustainable,” the

report says. =

This story originally appeared on Didlogo Chino and it republished here with

permission.

Robert Soutar is Managing Editor of Didlogo Chino, based in London.
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China emerges as global
leader in clean energy

With US investment expected to wane, China will
become the “unrivalled” leader of the clean power age

[J Charlotte Middlehurst

Chinese companies are poised to accelerate international and Financial Analysis (IEEFA) reveals that China invested
investment in clean energy technology and fill the void left a record US$32 billion (220 billion yuan) in overseas
by such major economies as the US, new data shows. renewable energy and related technologies last year,

A new report from the Institute for Energy Economics marking a 60% year-on-year increase in spending.

China's Overseas Investments in Renewables 2002-2012

(Mumbers of projects)

United Stats
Germany
taly
Australia
Soulh Alnica
Bulgara
Spain
Singapore
Pakistan

Canada

0 3 10 15 20 25 3

wind @ Solar © infogram

Source: World Resources Institute, April 2013
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Over the period 2015-2021, China will install around
a third of the world’s total wind energy, solar and
hydroelectric generation capacity. Meanwhile, China-
led lending institutions, such as the Asia Infrastructure
Investment Bank (AIIB) and the Export-Import Bank of
China, have enough financial capacity to lead electricity-
sector transformations across Asia.

The scale and growth of this investment indicates
that China is ready to embrace the role of global leader

9, ¢

in the 21st century’s “clean energy era” with future US
environmental policy under a Trump administration
uncertain.

“The US is already slipping well behind China in the

race to secure a larger share of the booming clean energy

market. With President-elect Trump talking-up coal and gas,
prospective domestic policy changes don’t bode well,” said
Tim Buckley, director of energy finance studies, Australasia,
at IEEFA, in a statement.

“If the US is serious about stimulating manufacturing based
growth, this isn’t a sector to turn your back-on,” he added.

China is already a leader in terms of domestic investment
in renewable energy. On Thursday 5, an announcement
from China’s National Energy Administration (NEA)
revealed that China will plough 2.5 trillion yuan (US$361
billion) into renewable power generation by 2020, as part
of its five-year economic development plan (The 13th Five-
Year Plan), as it shifts its domestic market away from dirty

coal power towards cleaner fuels.

Top Five Destinations for Accumulated Chinese Investment (USSm)

China 59,900
Australia 57,250
Canada 37,650
Brazil 29,180
Britain 18,530

13
12

Source: “Demystifying SOE Investment in Australia®, KPMG & Uni of Sydney, August 2074, The
Hemtage Foundation China Global Investment Tracker database.

Part of this “Going Global” strategy dovetails with plans
to build a series of trade and infrastructure networks across
Asia reaching as far as Europe, under the banner of “One
Belt One Road” or the “New Silk Road”.

This means that China will become the world’s largest
employer of green energy jobs globally. The International
Energy Agency’s World Energy Outlook for 2016 estimates
that Chinese firms hold 3.5 million of the 8.1 million
renewable energy jobs worldwide. This compares to the
769,000 jobs dependent on renewables in the US.

© infogram

The bulk of Chinese investment in wind and solar energy
installation is being channelled into the US, Germany, Italy,
Australia and South Africa. In terms of new markets, Latin
America is currently one of the most attractive regions for
renewable energy development and Chinese companies
are already invested heavily in Mexico, Brazil, Argentina,
Chile, and elsewhere in the region.

In 2016, Tianqi Lithium, China’s largest extractor of
lithium from ores, invested US$2.5 billion (17.2 billion

yuan) in acquiring a monitor stake in SQM of Chile, the

www.chinadialogue.org.cn 83 »
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world’s fourth largest lithium farm. Lithium is used to make
batteries for electric vehicles. Over the next nine years
global demand for the metal for battery use will double,
according to IEEFA’s report.

In the other strategic area of grid transmissions, the
State Grid Corp of China (SGCC) last year pledged US$13
billion (89.5 billion yuan) towards an energy and electricity
and distribution deal with Brazil’s CPFL Energia SA. The
influx of Chinese money in Latin America is expected to
have serious implications for regional geopolitics, adding to
competition from US and European countries over influence

in the region.

.84 -

“China understands that renewables present a huge
commercial opportunity. Staggering domestic investment
in a move to clean energy, compliments its active pursuit of
commercial growth overseas. As the US owned the advent
of the oil age, so China is shaping-up to be unrivalled in
clean power leadership today. The US may look back in

regret in years to come,” said Buckley. =

Charlotte Middlehurst is a London-based journalist with a special focus on China

and the environment.
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Ecuador must re-invent
its relationship with China

China is investing heavily in Ecuadorian

energy projects that have serious environmental impacts

] Paulina Garzon

President Rafael Correa of Ecuador with Chinese president Xi Jinping

The China-Latin America relationship took off in the mid-
2000s under the banner of South-South Cooperation. In
2014, President Xi Jinping said that China-Latin America
cooperation would be guided by an “inclusive and

sustainable cooperation plan”. Earlier this month, Ecuador

* 86

and China agreed to upgrade their relationship to that of a
“Comprehensive Strategic Partnership”. But what are the
practical implications of this for the financial and energy
sectors in Ecuador?

China has been essential to helping Ecuador access capital
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and transition its energy mix. In return, Ecuador has been
an important customer for Chinese banks and companies.
Since 2009, Ecuador has received US$4.26 billion (29.5
billion yuan) from the Inter-American Development Bank
(IDB), and US$3.8 billion (26.3 billion yuan) from the
Development Bank of Latin America [Corporacion Andina
de Fomento (CAF)]. However, this pales in comparison

to the US$13.7 billion (94.8 billion yuan) from Chinese
banks. Currently, Ecuador’s external debt is greater than in
2008, when President Correa famously defaulted, deeming
repayment to creditors impossible.

Chinese loans, among others, have resulted in a dramatic
increase in electricity projects in Ecuador. According to
President Correa, Ecuador now has one of the cleanest
energy mixes in the world. But this claim deserves closer
scrutiny.

Major hydroelectric projects such as Coca Codo Sinclair
have enormous environmental impacts, especially those
in tropical forests. There is robust scientific evidence to
support this. So much so, in fact, that the US Exim Bank
banned the funding of large dams in 2014.

Chinese investment in renewables such as wind and
solar is limited. A mere 1.2% of Chinese funding for power
generation has been directed towards wind energy projects
and no funds have gone into solar energy.

Significant investment also continues to flow into
high carbon projects. It will be impossible to “clean”
the domestic (and global) energy mix if the Ecuadorian
government, supported by China, continues to expand the
oil frontier into the mega-biodiverse Yasuni National Park,
and develops the mammoth Pacific Refinery project, which
aims to be the largest refinery on the Pacific coast in Latin

America.

The Export-Import Bank of China (Chexim) and China
Development Bank have provided US$2.9 billion (20
billion yuan) for six of the ten hydroelectric plants that have
been built in the country. However, Chinese companies
developing these six projects have received US$4.7 billion
(32.5 billion yuan) for the construction of these dams and
other supplementary works. These deals, combined with
others for the construction of roads, bridges, hospitals and
schools, mean Chinese companies are the main recipients of
public works contracts in Ecuador.

Ecuador needs to re-invent its relationship with China.
In recent years, China has taken impressive steps towards
“greening” its economy and promoting renewable energy.
The latest green policies of the Chinese banking system,
including a commitment to close coal production plants
and provide state support to establish the largest solar panel
factory in the world, are just a few examples of China’s
capabilities.

A focus on environmentally sound, low carbon projects
that deliver real economic benefits to Ecuadorians must
be at the heart of the China-Ecuador relationship if
the two countries wish to establish a truly meaningful

Comprehensive Strategic Partnership. =

This blog is republished from Didlogo Chino

Paulina Garzon is an Ecuadorian native, with 25 years of experience working on
issues relating to the environment and international financial institutions in Latin

America.
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China must step up

adaptation efforts

With typhoons, rainfall and drought all expected
to increase, provinces must do more to adapt

J Rebecca Nadin

China has faced floods, droughts and heat waves for
millennia but as the average global temperature increases,
we can expect the frequency, intensity and distribution of
these extreme weather-related events to change.

Climate risk can be understood as the potential severity

of impacts, taking account of underlying vulnerability and

the probability of occurrence of a severe hazard, which
may be slow-onset, such as sea level rise or drought, or an
extreme weather event like a typhoon or heat wave.

China’s size and varied geographies make adapting to the
wide variety of climate risks especially difficult. Climate

change alters seasonal weather patterns and local climates

Once fertile, these fields outside Gurao in Shantou, Guangdong province, have now been abandoned.

China must address climate risks while ensuring socio-economic development

« 90+ www.chinadialogue.org.cn
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differently but adaptation must also consider the significant
differences in regions’ demographics, natural resources,
topography, and levels of socio-economic development. The
climate risks faced by highly urbanised areas, for example,
may be quite different to those of underdeveloped rural
ones.

The challenge for China’s central government, then, is
to address the risks and opportunities of a changing climate

whilst also meeting long term socio-economic goals.

The scale of the problem

China’s climate is changing. The annual mean temperature
rise from 1951-2009 was about 1.4C. This has contributed
to profound shifts in regional precipitation, with annual
rainfall decreasing in the north and increasing in the middle
and lower Yangtze River Basin in the south. It’s caused
droughts and water shortages in the north and heavy
flooding in the south, a phenomenon called the South Flood
and North Drought.

China must get to grips with polluted water and soil,
soil erosion, land degradation, and ecosystem and habitat
loss. It must continue to feed one-seventh of the world’s
population with just 9% of its total arable land and just 6%
of global renewable water resources. Uneven development,
urbanisation, rural-to-urban migration and industrial
development have improved living standards for some
while increasing socio-economic inequality for others.

Vulnerabilities to climate impacts are not static either.
For example, in Guangzhou, southern Guangdong province,
rapid rates of urbanisation along low lying coastal areas
are increasing people’s exposure to weather hazards.
Authorities must protect these growing populations and the
infrastructure they depend on from increasingly intense and
frequent tropical cyclones and storm surges.

Similarly, in Tibet, where the average altitude is more
than 4,000 metres, mosquito species not previously
recorded have established populations as a result of
warming temperatures and the construction of the Qinghai-
Tibet railway.

In 2009, residents of Lhasa city started reporting large

numbers of mosquitoes when daytime temperatures
reached a record 30.4C, much higher than the average
daytime summer temperature of 22.5C. The mosquitoes are
believed responsible for the spread of diseases such as West
Nile virus and filarial worms in the region. With limited
experience of living with large numbers of mosquitos, the

local population was unprepared.

Some benefits

Not all impacts from climate change are harmful though.
Rising temperatures have extended the growing period in
northern China and reduced crop damage from cold weather.
In some areas, land suitable for farming has expanded and
the longer growing season has allowed famers to plant more
than one crop a year. Farmers are planting southern rice
varieties and winter wheat crops further north and west.
The national cropping index (the ratio of the total area
sown with crops to the total amount of cultivated land in

a country each year) is up from 143% in 1985, to 164% in
2001, in part because of greater cultivation in the Tibetan

Plateau and other highland areas.

Adapting to uncertainty

Anticipating and responding to climate change impacts
is complex and resource intensive. Climate adaptation is
a headache for policymakers, businesses and individuals
because there’s no single, known future climate to adapt
to but instead a changing set of climate, environmental
and socio-economic conditions. These changes mean
that different groups of people, assets, infrastructure and
economic sectors face varied and uneven risks.

Effective adaptation seldom consists of a single measure.
It depends on linking policies and actions, and building
capacity to implement them. To do this, China must develop
comprehensive and integrated adaptation measures for
sectors such as water resources, disaster risk reduction,
human health, energy infrastructure, grasslands and animal
husbandry, coastal zone management, agriculture, and

tourism.
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China released its National Adaptation Strategy (NAS)
in 2013, the result of more than two years work by 12
ministries and government agencies, including the China
Meteorological Agency and Ministry of Agriculture. It
was coordinated by the National Development and Reform
Commission (NDRC).

The NAS is arguably China’s most important climate
adaptation policy to date. It shifts China’s adaptation
response beyond assessment to the development of policies,
providing a framework for Urban and Provincial Adaptation
Plans through a set of guiding principles for provincial
governments and line ministries. NDRC officials emphasise
that the strategy is not a plan but rather an outline of work
that will take time to implement.

Most recently, in February 2016, the NDRC and the
Ministry of Housing and Urban-Rural Development drafted
the Urban Climate Change Adaptation Action Plan. The
details are yet to be released but the ambition is that by
2020 the plan will cover 30 pilot cities.

As climate conditions have begun to shift and social
pressures evolve faster than infrastructure can keep up,
sector level planners are turning to a combination of options
to build resilience. China has started to make crucial steps
toward a more holistic, forward-thinking water resource
management policy that views water system resilience as
part of the overall process of adapting to climate change.

Policymakers are also moving toward a stronger focus on
conservation, preservation and changing allocation strategies.
China is beginning to take more of an integrated river basin
management approach, for example, through the development

of a National Comprehensive Water Resources Plan.

Science based adaptation

Satellite data and other remote sensing tools are also being
used more to provide a detailed and up-to-date picture of
disaster risks. China recently developed a meteorological
disaster atlas and has improved risk assessments for
typhoons, rainstorms and droughts. There are also
National Assessment Reports on Climate Change and

impact assessment reports for the Yangtze River Basin,
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East China, Yunnan province, Poyang Lake and the Three
Gorges Dam area.

However, at the provincial level, adaptation is not
being uniformly addressed or integrated into five-year
development plans. The NDRC acknowledges that many
provincial and local officials lack capacity for adaptation
planning. Some provinces, such as Inner Mongolia and
Guangdong, are further along than others.

In Inner Mongolia, the provincial Development Research
Centre is embarking on an ambitious plan to be completed
by the end of March 2017, that will cover water resources,
agroforestry, ecology, urbanisation, energy, and grassland
husbandry.

Guangdong province is working to restore Oi’ao Nature
Reserve, a 650-hectare expanse of mangrove forests.
Ecological degradation and pollution have compromised
the ability of the Pearl River Delta’s coastal ecosystems,
where many major cities are located, to buffer the forces of
typhoons and high tides.

Mangroves are increasingly seen as essential to disaster
risk reduction and climate adaptation efforts. Typhoon
Hagupit pounded Guangdong in 2008 and revealed the
resilience of healthy ecosystems compared to man-made
infrastructure. While the typhoon caused enormous damage
to Zhuhai city, destroying one-third of its granite seawall,
the nearby Oi’ao Nature Reserve was unaffected.

In adapting to climate change, China’s leaders must
contend with the country’s diverse geographies, vast
population and competing development priorities, as well as
the increasing economic disparity across regions.

Climate change poses an additional stress factor at a time
when the country is already struggling to maintain healthy
ecosystems and raise living standards. It’s within this
challenging context that China’s policymakers, businesses
and citizens must manage climate risk and build resilience.

Comprehensive risk based adaptation policies and plans
are therefore essential to protecting vulnerable groups from
hardship and arresting environmental degradation. Only then
can China achieve sustainable development for all. =

Rebecca Nadin is Head of Risk and Resilience at the Overseas Development
Institute (ODI)
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Zhejiang villagers fight
flood damage, others leave

Battered by typhoons and flooding, Pingyang county in Zhejiang
shows why adaptation to climate change is urgently needed

“My granddad loves his home, I never thought I’d see him
so happy to move,” says Maomao (who prefers not to give
her real name). Her family lives outside the Zhejiang city
of Wenzhou in south-east China. Last year brought with it
some huge changes for the family.

At the end of 2016, Maomao returned from studying
overseas to help her grandparents move from Mabu town,
where the family had lived for decades. The family felt
compelled to move following a typhoon in autumn that
transformed the area into a huge expanse of water.

“There was just no way we could keep living there,” says
Maomao.

In September, Typhoon Megi, China’s 17th of the year,
made landfall in southern Fujian, shattering historical
rainfall records across Wenzhou. Water levels in the towns
of Mabu and Shuitou reached 9.8 metres and 11.38 metres,
respectively, setting new highs.

Pingyang county is used to flooding but this time the
damage was so extreme that some residents decided they

had had enough. Others had no choice but to stay in their

] He Linlin

waterlogged homes, despite the ongoing threat of severe

flooding in future.

Rising waters

Maomao’s grandparents don’t remember much about how
they coped with the worst 48 hours of the typhoon. On
the morning of September 28 the rain just poured down,
“almost by the bucket,” to the point where water levels in
Mabu started to rise.

Maomao’s 84-year-old grandmother did what the locals

always do when this happens. With difficultly she moved

Normally the high water mark from
flooding is less than one metre
high. Now it’s the height of a single
storey building.

<97 .
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the refrigerator and gas cylinder up to the second floor
along with all the electrical appliances.

People in Shuitou and Mabu are so used to flooding
they refer to it as their homes becoming “full”. Maomao
remembers typhoon season as a happy part of her childhood.
The grown-ups enjoyed games of mah-jong upstairs while
the children would play in the flooded streets.

“Back then it would only get ‘full” up to your legs, so
you just had to shift everything upstairs and it was fine,”
says Maomao.

But this time was different. At about 5pm on the 28th the
water level started to rise rapidly. “It rose another step about
every five minutes.”

There wasn’t time to shift much of the furniture, which
had to be abandoned. The water and power supplies were
cut and the mobile phone signal faded in and out. The
elderly couple spent two days and nights marooned on their
own little “island”.

They weren’t the only ones. For two days, Mabu was a
huge expanse of water, its residents taking refuge in any

building with two or more storeys. Neighbours could see

Damage from Typhoon Megi is still evident months after the floodwaters subsided

« 98 -+ www.chinadialogue.org.cn

each other across the floodwaters but were unable reach
each other.

Only after three days did the waters recede, leaving
behind floors and streets caked in a foot or more of mud.
“You’d step in with your rubber boots and not be able to get
them out again,” says Maomao

Some people purchased fire hoses to pump water from
the river to wash the mud away. Liu Fang (who chose not to
give her real name) runs a clothing store and lost well over
100,000 yuan (US$14,500) of stock in the floods.

“I’d put everything up high, high enough a usual flood
wouldn’t have got near it, but I didn’t know it was going
to be this bad!” Appliances including a refrigerator and
washing machine were unrepairable. She plans to close up
shop and move away before the next typhoon season.

“We get flooded every year and the waters are getting
higher and higher. There is no end to it!”” she complained.

Much of the waste disposed of during the clean-up still
remains uncollected in the streets.

Overall, the typhoon affected over 300,000 people in

the county, caused more than 90 roads to collapse, and

© He Linlin
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damaged 116,175 mu (78 square kilometres) of crops. Total

losses were one billion yuan (US$150 million).

Unpredictable weather

“This year was really strange,” says Liu Feng, deputy head
of the county’s meteorological bureau. “In a normal year a
typhoon making landfall in southern Fujian wouldn’t have

much impact here due to the distance. We hadn’t expected

such a huge and concentrated downpour.”

Normally the high water mark from flooding is less
than one metre high. Now it’s the height of a single storey
building.

Over the last decade the hardware store run by Liu Nan
(not his real name) has moved four times, always to higher
ground. “We can’t let our metal goods get wet, so we have
to move them higher up,” he says.

His store now sits at the highest point in the township.
“Previous floods wouldn’t have got this far,” he says. But this
year the floodwaters were high enough to flood his shop, too.

Li Qiwu, a local housing official, blames the flooding
on the county’s location and the frequent and intense
precipitation from extreme weather events. As for the cause
of the freak downpours, experts agree that climate change is
a major driver.

Zhang Jianyun, head of the Nanjing Hydraulic Research
Institute and a member of the Chinese Academy of
Engineering, says global warming is accelerating the water
cycle, increasing evaporation from oceans and causing the
atmosphere to become moister.

Liu Feng explains that moist, warm air is less stable and
so more likely to give rise to downpours. More moisture
also means heavier rainfall.

Another factor is the very strong El Niflo effect, which
lasted from 2014 to May 2016. “The unusual typhoon
activity of the latter half of 2016 were consequences of the
El Nifio effect still playing out,” says Liu Feng.

The first half of 2016 saw record-breaking high
temperatures around the world. “Decades-long climate
trends are reaching new climaxes, fuelled by the
strong 2015 and 2016 El Nifio patterns,” said Petteri

Taalas, secretary general of the World Meteorological

Organization.

A vulnerable town

Residents in towns such as Shuitou are already
accustomed to regular flooding. Most buildings have a
first floor that is three to four metres high, with an upper
floor, too. “That’s our special way of doing things here,
if the floods get too high you can wait it out on the upper
floor,” explains Liu Fang.

Kitchens are almost never placed on the ground floor
either. “In a flood the things you can’t move, like the
extractor hood and the oven, get soaked,” adds Liu Fang.

Although buildings have long been adapted to small
scale flood events, land use planning needs to catch up.

“There have been more downpours and extreme weather
events these past years, and it’s no longer appropriate to
just keep expanding the town,” says Li Qiwu, the local
building official.

Liu Jidong, head of the water management authorities
for the county, admits that flood prevention measures are
weak. Although towns such as Shuitou and Mabu can cope
with average floods, they are unprepared for 1-in-20 year
events where rainfall is higher than average. “There’s been
too little investment. It’s a historical problem,” he explains.

The waterways between Shuitou and the River Ao have
low embankments or none at all and often flood if rainfall is
above average.

In places like Shuitou and Mabu, poor land use
management has left the landscape less resilient to flooding.
Waterways have been filled in to provide land for buildings,
leaving less drainage for floodwaters.

The leather industry is an important part of Shuitou’s
economy but many factories have been built in the flood
zone. Areas of land that were not supposed to be developed
so that floodwaters could disperse have shrunk by 2.1
square kilometres. These are now home to residential and
factory buildings.

“There’s not even a decent river left. It’s all been filled in,”

says Feng Li, head of the Pingyang flood prevention office.
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“They even built a middle school on the embankment.”
Xie Zuoxing, a local government official responsible for
enforcing planning regulations, says that flooding wasn’t
such an issue in the past. “As it wasn’t a problem, nobody
was worried about solving it. The county bosses aren’t
willing to spend money on something that is not a problem
yet. Urban development has been much more focused on

stimulating the economy.”

Planning for climate change

Since the 1990s, extreme weather events have cost China
200 billion yuan (US$30 billion) a year on average.

Zou Tao, head of the Ecological City Institute at Tsinghua
University, says that urban planning needs to account for
the greater frequency of extreme weather events and be able
to cope with catastrophic “low probability events.”

In recent years, a number of high-level plans and
strategies have been released to guide action on the
problem. The Action Plan for Urban Adaptation to Climate
Change, an agreement published in early 2016 by China’s
National Development and Reform Commission (NDRC)
and the Ministry of Housing and Urban-Rural Development,
calls on China’s cities to improve adaptation to climate
through improved urban planning and better use of data.

In August 2016 the NDRC and the Ministry of Housing
announced trials of climate-adapted urban construction in
which 30 Chinese cities will participate.

China’s 12th Five-Year Plan also called for better
adaptation planning. In November 2013, nine bodies,
including the NDRC, ministries of Finance and Housing,
and the Chinese Meteorology Administration, published the
State Climate Change Adaptation Strategy.

An official with the NRDC’s climate change department,
who contributed to the strategy, said that adaptation
planning requires a systemic approach: “It needs to be
considered in accordance with a range of fields; air and
water policy, for example, involve adaptation.”

This requires cross-departmental cooperation and
effective action across all levels of government.

As an example, Liu Feng points to the method for

+ 100 -

assessing climate risk for major urban projects published by
the China Meteorology Administration in 2009.

“It was difficult to implement it at the local level
because the order to use it was distributed among the
meteorology authorities. As a county level bureau we can
make suggestions and requests but we can’t force other
departments to cooperate.”

When Liu Feng’s bureau suggested carrying out a climate
risk assessment for a local wind farm in 2016, a large
project that was important for electricity provision, there
was no response.

Shao Yisheng, deputy head of the China Academy of
Urban Planning and Design, says that climate change
should be given greater weight in planning processes. As of
2015, the urban population accounted for 56.1% of China’s
total population, or 770 million people.

He says that preparing Chinese cities for climate change
impacts will require research into climate-change ready
technical standards, better management systems, and
more capability to adapt to and cope with extreme weather
events.

In Pingyang, the need to mitigate climate change by
reducing carbon emissions is discussed but the conversation
on climate change adaptation remains unfamiliar for most
government departments.

According to a local official in Pingyang, county leaders
said in meetings after Typhoon Megi that they wanted to
see flood prevention measures to cope with 1-in-50 year
floods, much to the discomfort of the officials responsible.
But Megi has shown that the risk of extreme weather events
cannot be ignored.

Facing the prospect of similar floods in future, Maomao
and her family have opted to leave the place they’ve
lived for decades. But many people are staying. While
local government must take the lead in adapting to
climate change, this is also a process of raising awareness
throughout society. In the words of the NDRC official, “the

public’s attitude is also very important.” =

He Linlin is a reporter at China Youth Daily.
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Bracing for the flood
in Hong Kong

Hong Kong is striving to adapt to a changing
climate and the increased risk of flooding

[J Sylvia Chang

The number of extremely wet years is expected to quadruple in Hong Kong over the next century

With up to 3,000 millimetres of annual rainfall, Hong Kong  one of the world’s most developed underground drainage
is one of the wettest cities in the Pacific Rim. The rains systems. However, because climate change is making

come in May with fog and mist blanketing the ceramic tiles  existing weather data and models redundant, planning new

and window frames of the city’s shoebox homes, soaking drainage infrastructure is especially challenging because
the densely packed city for the following five months. the frequency and intensity of storms and floods cannot be
Flooding and landslides are a major risk, particularly accurately predicted.

during typhoons and torrential rains, which happen at
least ten times a year. Such extreme weather events are Concrete roots
expected to become more frequent and of greater intensity

in future. To prepare, the city is improving what is already When it pours in Hong Kong the city is protected from
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flooding by a large network of underground tunnels and
storage tanks. Richard Leung Wah-ming, senior engineer
at the Land Drainage Division of the Drainage Services
Department (DSD), explains that the city’s flood control
system has three major systems designed to protect it from
events that happen once every 200 years.

Stretching beneath the city’s roads, pavements and
crowded concrete buildings are four rain tunnels, each 5-7
metres in diameter, nestled into the mountain slopes. These
tunnels divert heavy rainfall on the upland surface away

from low-lying areas downstream. The waters are collected

and reused in the city’s water system or drained into the sea.

Where population density is higher (in the “Mid Level”),
three underground storm-water storage tanks collect
rainwater. The largest, at Tai Hang Tung in West Kowloon,

is over 10-metres deep and can hold 100,000 cubic metres of

storm water, equivalent to about 40 standard swimming pools.

The storage tank beneath the Happy Valley racecourse is

still under construction but once it’s completed in 2018, it
will have a capacity of 60,000 cubic metres, enough to drain
the 130 hectares of Wan Chai, Causeway Bay and Happy
Valley, even in a 1-in-50 year weather event.

The storage tanks contain water level sensors, culverts
and tide gauges that operate automatically based on real-
time data of water flow and tidal levels. When the rainfall
intensity is low, the weirs of the tank are kept closed and
storm-water flows along the culvert.

When it rains heavily, the weirs lower to allow storm
water to overflow into the tank for temporary storage. After
the flood has passed, the weirs are lowered further to allow
the stored water to flow back, while the remaining storm
water is pumped out.

At the lower levels of the city and in rural areas, drainage
channels have been enlarged and dredge sewers straightened,
stretching out in a web 360 kilometres long — equivalent to
the distance from Washington, DC to New York.

How Hong Kong manages heavy rainfall
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This underground concrete root system is meant to
maintain the health and longevity of the city above ground.
The sewers and storm-water drains extend as far as 1,700
kilometres and 2,300 kilometres, respectively. All major
flood “blackspots” have been neutralised, and the number
of danger points, posing varying degrees of risk, have been
reduced from 90 in 1995 to just eight this year, according to
the DSD.

Accelerating climate change

Even with its “world-class system”, Leung said that climate
change poses a major challenge as extreme weather events
increase.
Data from the Hong Kong Observatory shows that rainfall
records are regularly broken. Previously, the maximum
hourly precipitation record in the period between the 1880s
and the late 1970s would stand for 40 years on average.
This has fallen to less than 20 years between the late 1970s
and the 1990s. From the 1990s to 2014, the records were
broken every ten years.

“Climate change is really accelerating,” said Leung.

According to the Hong Kong climate change report
released in November 2015, the number of extremely wet
years is expected to quadruple, from three during 1885 to
2005 to about 12 from 2006 to 2100. Leung said the DSD is
using the combined data from the Intergovernmental Panel
on Climate Change (IPCC) under the United Nations, and
the Hong Kong Observatory to review Hong Kong’s flood
prevention system.

“The capacities of the current rainstorm tanks and

channels may not be able to hold heavy rainstorms in

While scientists are working on ways
to improve the accuracy of flood
forecasting, architects are beginning
to work on the assumption that
flooding will happen regardless.
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the future. Together with the changing land use and new
urban design, we need to update the current systems,”

Leung said.

Landslides and debris

“The most significant thing to consider for the future of
flood prevention in Hong Kong, especially in urban areas
threatened by climate change, is how to prevent floods
caused by landslides and debris that leads to blockage of
drainage systems,” said Chen Ji, associate professor at the
Department of Civil Engineering at the University of Hong
Kong (HKU).

On October 19, 2016, a “black” rainstorm warning was
issued; the first during an October since the warning system
was put in place in 1998.

The Hong Kong Observatory said the hourly rainfall
exceeded 100 millimetres, far above the threshold of 70
millimetres for the black warning. The day’s total rainfall
reached 223 millimetres. This is remarkable given that
annual rainfall in the city is between 1,400 and 3,000
millimetres, depending on the district.

The downpour struck suddenly and caused floods in
14 areas. The waters were muddy and clay-coloured.

This was history repeating itself, said Chen, recalling that
heavy rainfall and floods six years earlier had resulted in

a landslide that blocked the drainage system. Preliminary
findings by the DSD confirmed that blocked drains cause
major damage.

Responding to the Legislative Council on November 23,
2016, Secretary for Development Paul Chan Mo-po said,
“[Tree branches and leaves] were washed down into the
catch basins and storm-water drainage systems downstream
by the severe rainstorm on October 19, resulting in blockage
of the drainage systems, and hence undermining the overall
flood-relieving capacities.” Further inspections and practical

solutions to the problem are under review.

Problem forecasts

The problem with existing flood prevention standards that
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guide the planning and design of storm-water drainage
systems is that they’re based on analysis of historical data.
“Due to the uncertainty of climate change, or even the
natural system, the frequency and intensity of rainfall are
hard to predict. It is highly possible that a 1-in-200 year
rainstorm could become a 1-in-100 or 1-in-50 year event,”
Chen said.

Rainstorms usually strike Hong Kong between May and
September but last year there were successive typhoons and
heavy rainfall in October, which is normally a dry month.
This abnormal weather, Chen explained, was due to a strong
occurrence of La Nifia, an atmospheric phenomenon that
increased the number of tropical cyclones and brought above-
average rainfall to Hong Kong.

It is possible this phenomenon could become more frequent
under the impact of climate change, Chen said. “So it is
important to enhance the accuracy of seasonal forecasting of
heavy rainfall in the dry season so that the DSD can take all

precautions to mitigate the impact of floods.”

Living with floods

While scientists are working on ways to improve the
accuracy of flood forecasting, architects are beginning
to work on the assumption that flooding will happen

regardless.

“Flooding is inevitable in the future. It is time to think
about how to adapt to it,” said Liao Kuei-Hsien, assistant
professor in the School of Architecture of the Chinese
University of Hong Kong.

The solution is to design areas that are floodable and
ensure that public space, especially in urban areas, is multi-
functional so it can be used at times of heavy rain to store
water. Flooding is a natural phenomenon argues Liao so
city planners and architects should be focused on reducing
flood hazards, the threat of flooding to human beings, and
flood disasters, which cause damage to residents and the
economy. It is important “to increase the resilience of the
city and to prevent flood hazards from becoming flood
disasters,” said Liao, explaining that resilience means a
flooded city can recover quickly.

“We’ll be living in an environment where flooding is

natural. So we need to get used to it. Just let it flood.” =

Sylvia Chang is a reporter at the China Daily Asia edition.
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Life without water in Xihaigu

Climate change is forcing thousands of people to move
to new towns with good facilities but few opportunities

Drive south on the Beijing-Tibet expressway from
Yinchuan, the capital of Ningxia province in China’s north-
west, and you’ll notice the earth take on a yellowish hue.
The land is cut by deep gullies from the far-off hills and
crossed by modern bridges, but looking down you’ll see no
sign of water. In the fields, a few scattered shepherds squat,
watching over their flocks of grazing sheep.

This is Xihaigu. It’s not a name you’ll find on a map, but
a colloquial term for seven counties in the south of Ningxia.
This area is home to some of the least fertile land in China’s
north-west.

Although economic development and years of
government funding have helped to address poverty here,
the semi-arid climate means that water is scarce. Climate
change is making conditions even worse, leaving the
population worried about how it will cope with water

shortages.

Water worries

Figures from the meteorology bureau in Xiji county,
Ningxia, show that between January and July 2016, rainfall
was between 6.9% and 17.5% lower than the yearly
average in some locations. In mid-August, the temperature
hit its highest level since 1961, while rainfall saw a new

low, triggering localised droughts. In response the local

[0 Kang Ning

government created artificial rain. Potato harvests dropped
by 10%.

Drought on Xiji’s plateau is worsening at a frightening
pace. Between the 1970s and the 2000s the average
temperature increased by more than 1°C, while average
annual precipitation fell by about 100mm between 1950 and
2000. This is drying out the soil on the loess plateau and
hurting crop harvests.

“We didn’t see much rain at all this year, and the potatoes
were only as big as your fist,” says Ma Lina, holding up her
hand to demonstrate. She’s 13 and lives with her family in
the village of Licha, in Pingfeng county, deep in the loess
hills and gullies.

Her father, Ma Jifeng, says their potato harvest provides
an income of over 10,000 yuan (US$1,453), as well as a
staple food for the family. But this year the crop was poor
and prices low. Potatoes and wheat are major sources of
income in the area, alongside sesame and various autumn
grains.

The drought is also affecting the local water supply. Ma
Lina’s classmate, An Xiaokang, also lives in the village. He
recalls when there was a stream in the gully running through
the village. The year before last he caught tadpoles there but
now there’s nothing but a dry riverbed.

Nowadays, it’s rare to find clean water when drilling a

well, with most producing salty or bitter water. Soluble
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solids and sulphates exceed permitted levels by several
times according to the Xiji county water authorities. Even
local reservoirs are filled with salty water.

“There used to be several good wells near the village but
there are far fewer now. There’s just less water in general,”
says An Xiaokang, watching a herd of cattle pass by on
their way to drink.

Water management

With less rainfall, people in Xihaigu have grown careful to
store water and reuse it. Ma Lina’s family capture it from
the surrounding grounds and the roof of their home and
store it in cisterns. Funded by the government, Ma Lina’s
family have a tank for the home, another for the livestock,
and one more to help irrigate their fields. In the house,
there’s a water bucket near the basin where grey water is
poured for reuse.

Better agricultural techniques could boost the income for
those labouring in the arid fields of Xihaigu. In a paper on
the impact of climate change on the livelihoods of farming
households in Xiji, Dai Hailong of Ningxia University’s
School of Resources and Environment says “planting
of drought-resistant and water-efficient crops should be
expanded, to better cope with water shortages. Autumn
planting should also be expanded.”

In 2015, An Xiaokang’s grandfather, An Jianhua,
started covering some of his potato fields with a protective
covering. Despite lower rainfall, the potatoes grown under
plastic were of a good size. An Jianhua dreams of better
irrigation techniques that would let him use stored water
to nourish his terraced fields, or of growing more suitable
crops like fruit trees or medicinal plants.

There are myths in Xihaigu about a Jade Dragon god that
can summon the rains.

“About twenty kilometres away there’s a lake, Dawn

Lake, and there’s a white dragon there which can call up
the wind and rain,” says An Xiaokang, remembering tales
the old folk told him when he was little. “In the past, people
would pray to the Jade Dragon in times of drought. Ample
water has been a luxury for generations.”

Every house in Licha now has a tap outside next to an
access hatch marked “Ningxia Xiji Urban-Rural Water
Company”. The taps are part of a four billion yuan
(US$581 million) water security initiative for central and
southern Ningxia. Last October, the Ningxia government
held a ceremony in nearby Yuanzhou to celebrate its
completion.

The taps in Licha have been in place for ages and cost
households 500 yuan to install but there’s still no water.

A village official explains that most of the water supply
project is complete but the complex terrain means further
work is needed before everyone will have access.

An official with the drinking water office at the Xiji Water
Bureau says that the reasons Licha remains unconnected are
complicated, but one factor is that the drought has meant the
Zhongzhuang reservoir has never been filled and currently
is unable even to supply urban areas. The reservoir cost 230
million yuan (US$33.4 million) and is essential to supplying
water for the entire project.

Bringing in fresh water from the Jing River to Xiji would
help solve temporary water shortages. Villagers in Licha are
also looking forward to the arrival of the South-North Water
Transfer Project (a controversial scheme to pump water
from the south of the country to the parched north).

It looks like the pipes and dusty taps in their front yards
will remain dry for a while longer. But An Jianhua thinks
that patience will pay off. Ten years ago the villagers would
never have even dreamed that the water supplies that city
dwellers took for granted could ever reach their remote

mountain village, as the transfer project promises to do.

Better agricultural techniques could boost the income
for those labouring in the arid fields of Xihaigu.
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Staying home

To ensure villagers move promptly as part of its relocation
policy, the local government will knock down houses once
its chosen warning period has expired. One official with the
provincial relocation authority said in a media interview
that this prevents the villagers spending time in both
locations, which some prefer to do. This complicates the
government’s effort to manage the population and restore
the environment.

Li Youfu, from another village, is one of those people.
His village was listed for relocation but his home is now the
only one left standing; the others are ruined, in some cases
just roofless walls. Li says that everyone else, apart from
him and his wife, moved to the new government-designated
village. It is rare now for there to be visitors.

“You can’t just leave where you’ve lived all your life,” he
says, awkwardly, wringing his calloused hands. He doesn’t
want to talk more about why he is unwilling to leave.

Even though it is lonely in Licha these days for him it
would be tougher to go. His wife sits on the kang off to the
side, frowning as she mutters: “I’ve never even been to the
new place, I can’t stand travelling and it’s too far.”

The new village is called Xinrong, in Helan county,
outside the city of Yinchuan. Their former neighbours all
live there now, no longer planting their fields or keeping

livestock, but living entirely new lives.

New lives

Drive 40 minutes north from Yinchuan across wide
expanses of paddy fields and you reach Xinrong. The
community sprawls out in neat blocks of single-storey
homes, all with white walls and blue tile roofs. There are
solar-powered streetlights every ten metres and outdoor
gyms in the squares. Apart from the house numbers, each
building looks identical.

Ma Yanmei and her family moved here from Xiji three
years ago, the seven of them were allocated a home of 54
square metres, with two bedrooms and one living room.

The living room is small, the floor covered with white

tiles. Alongside essentials like a sofa, coffee table and
television there is a coal-gas heater and water purifier. Ma
describes herself as “a villager living a city life.”

“Transport is convenient, it’s easy to get water,” says Ma.
She’s happy with her new life and hasn’t returned to her old
home for a long time as all her relatives and neighbours are
here now. The running water is preferable to water stored
in a cistern. Out in the yard there’s a twin-tub washing
machine, a basket of freshly washed clothes next to it. All
the homes have solar water heaters on the roof. “It’s so easy
to wash here,” she says.

But not all of those relocated have been allocated land.
Near one of the squares in Xinrong there are several
stalls set out, selling fruit, nuts and household goods, as
well as two rows of various shops, most run by relocated
villagers.

One middle-aged man who minds a fruit stall complains:
“I used to have 40 mu (26,666 square metres) of land and a
decent-sized herd, now I’ve got nothing but this old stall.”

Ma Yanmei’s family was lucky; they got some land,
although less than two mu, compared to the 70 they had
back in Xiji. Even if the rains were poor a harvest could
provide food for the whole family. Now all that land is
leased out to a commercial farm, earning them 2,000 yuan
(US$290) a year.

In Xinrong all the essentials have to be bought and the
only way for people relocated from Xiji to afford goods is
to travel away and find work. Media reports say that there
are over 11,000 residents in Xinrong, all relocated from
elsewhere — and in the process of relocating, almost 3,000

opted to move away to find work.

Left behind in Xihaigu

It’s rare to see young people of working age in Xihaigu
nowadays. They’ve left the old folk behind to plant the
fields and look after the cattle, maybe returning to help out
with the harvest.

Children like Ma Lina and An Xiaokang also help out
with the harvest. An Xiaokang’s father was left paralysed

after a car accident and his mother has liver disease so he
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In recent decades the average temperature has increased by more than 1°C in Xihaigu and rainfall has declined, putting more pressure on an already scarce water resource

and his brother do all the physical labour after school. An
Xiaokang points toward the fields of winter wheat, just
starting to turn green, and tells me it was all planted by him
and his brother.

The two brothers aren’t doing anywhere near well enough
at school though to get into senior middle school. Their
grandfather has decided that if they fail the entrance exam
An Xiaokang will join the army and his brother will study
to be a chef.

“When they’re gone we won’t plant the fields any
more, it’s too difficult without the people,” he says,
smoking a roll-up cigarette and watching the television.
The old folk think the only hope for the younger
generation is to leave.

An Xiaokang’s family only has one cistern, in the yard.
“It’s not a good one,” he says, the water’s dirty, and they
usually just use it for the livestock. Once a week he and
his brother pull carts to a well at the border of Licha and
Panjiagou and bring back two 50 litre barrels of drinking

water.
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There was a hailstorm on the night of December 24, .
2016, and when An Xiaokang woke up on the 25th the
road was slippy and covered with pellets of ice. That was a

Sunday, usually the day students head back to their schools,

i
and the day they go to collect water. But the frozen road :'H.
meant the trip to collect water was too dangerous. #

If An Jianhua had the choice he’d move the whole

o= 5
-h.. y _|'I'h'-.

family somewhere flatter and closer to water. Then when

his grandchildren left home his son and daughter-in- W
could find some light work on the outskirts of the city. He
doesn’t understand why Licha has been overlooked in e
relocations. Ay

Life in the new town is not for everyone.

Kang Ning is a reporter for The Paper.
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Some villagers prefer to stay put than be relocated
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China’s coal consumption drops for third year in a row
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Mew research reveals that China burned 4.7% less ceal in 2016 than in the previous year,
has dropped for the third consecutive year since 2014 , coal consumption dropped 2.9%
and 3.7% year-on-year in 2014 and 2015, respectively, ending a streak of rapid consecu-
tive growth from 2000 to 2013.The new data consclidates a view among energy sector
observers that China' s ccal consumption already past its peak befare 2014, much earher
than previous projections that placed it between 2020 and 2040, China cancelled many
power projects in 2076 but the sector looks set to get squeezed further this vear |, latest

cancellations have halved planned coal power construction in the country.
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